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-¶DGUHVVH PD SURIRQGH UHFRQQDLVVDQFHj PRQGLUHFWHXU GH WKqVH 0DGDPH OH 3URIHVVHXU
&DWKHULQH*RQ]DOH](0$HW0DGDPH$QQH7RJROD,QJpQLHXU&KHUFKHXUDX%50*HWFR
HQFDGUDQW SULQFLSDO GH FH WUDYDLO GH P¶DYRLU IDLW O¶KRQQHXU GH P¶DFFRUGHU OHXU FRQILDQFH
G¶DYRLU VXSHUYLVp DYHF ULJXHXU PRQ WUDYDLO GH WKqVH GH P¶DYRLU SURGLJXp GH SUpFLHX[
FRQVHLOV
-H WLHQV j UHPHUFLHU 0DGDPH 9DOHULH /DIRUHVW 0DLWUH GH UHFKHUFKH j O¶(FROH QDWLRQDOH
VXSpULHXUHGHV0LQHVGH6W(WLHQQH(160HWFRGLUHFWULFHGHFHWWHWKqVHGHP¶DYRLUGRQQp
PDFKDQFHHWGHP¶DFFRUGHUVDFRQILDQFH
-H WLHQV j UHPHUFLHU 0RQVLHXU 0LJXHO /RSH] )HUEHU GLUHFWHXU GX ODERUDWRLUH GH *pQLHGH






SRXU OD FRPSUpKHQVLRQHW OHVHIIRUWVTX¶LOV RQW FRQVHQWLV -H VRXKDLWH pJDOHPHQWDGUHVVHU
PHV SURIRQGV UHPHUFLHPHQWV j 0DGDPH &pFLOH 0LqJH ,QJpQLHXUH GH 5HFKHUFKH j
O¶,567($  HW j 0RQVLHXU OH 3URIHVVHXU 3LHUUH 'RXPHQT 3URIHVVHXU j O¶XQLYHUVLWp G¶$L[
0DUVHLOOHSRXUDFFHSWHUGHMXJHUPRQWUDYDLOHWGHSDUWLFLSHUDXMXU\GHPDVRXWHQDQFH
8QJUDQGPHUFLjWRXVPHVFROOqJXHVGHWUDYDLOSRXUOHXUVRXWLHQHWOHXUV\PSDWKLH-HFLWHUDL
SDUWLFXOLqUHPHQW 0DGDPH 6\OYLH 6SLQHOOL WHFKQLFLHQQH VXSpULHXU j O¶(0$ VRQ DLGH WUqV
SUpFLHXVH DSSRUWpH WRXW DX ORQJ GH FH WUDYDLO P¶D SHUPLV G¶DSSUHQGUH pQRUPpPHQW PDLV
DXVVL j WUDYHUV VHV TXDOLWpV KXPDLQHV G¶pYROXHU GDQV XQ HQYLURQQHPHQW GH WUDYDLO WUqV
DJUpDEOH-¶DGUHVVHpJDOHPHQWPHVVLQFqUHVUHPHUFLHPHQWVj0DGDPH&KDUORWWH&RXUHDX
WHFKQLFLHQQH DX %5*0 SRXU VHV FRQVHLOV VRQ DLGH VRQ VRXWLHQ WHFKQLTXH HW GH VRQ
LQYHVWLVVHPHQWHQWHPSVSRXUO¶DYDQFpHGHPHVWUDYDX[
0HV YLIV UHPHUFLHPHQWV j 0XULHOOH $]L]D <DR &KULVWLQH *XLOODXPH /LPLQJ 7KLEDXOW
6pEDVWLHQ %HQMDPLQ &DWKHULQH -HDQ3KLOLSSH $EGHODWLI SRXU OHXU ERQQH KXPHXU OHXU
GLVSRQLELOLWpHW VXUWRXW OHXU FRPSUpKHQVLRQ HW OHXU DLGH GH WRXV OHV LQVWDQWV 8QHDWWHQWLRQ
WRXWH SDUWLFXOLqUH j 0DGDPH ,QJULG %D]LQ HW 0RQVLHXU 0DMLG (O0RVVDRXL SRXU OHXUV
HQFRXUDJHPHQWVHW OHXUVRXWLHQTXRWLGLHQGHSXLVPRQDUULYpHDX[ ODERUDWRLUHVGH O¶(0$HW
GX%5*0
0HUFL DX[ PHPEUHV GX JURXSH %5/ TXL P¶RQW DSSRUWp XQ VRXWLHQ WHFKQLTXH VXU OHV
QRPEUHXVHV FDPSDJQHV G¶pFKDQWLOORQQDJH HW G¶DYRLU FRQWULEXHU HIILFDFHPHQWSRXU IDFLOLWHU
PRQWUDYDLO&RPPHQWSRXUUDLVMHFRQFOXUHDXWUHPHQWFHVSUHPLqUHVOLJQHVTX¶HQDGUHVVDQW





























































































































































)LJXUH  ,QWHUDFWLRQV HW WUDQVIHUW GHV SHVWLFLGHV GDQV OHV GLIIpUHQWV FRPSDUWLPHQWV
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)LJXUH  1RPEUH GH SHVWLFLGHV TXDQWLILpV HQ  GDQV OHV FRXUV G




)LJXUH  )UHTXHQFH GH TXDQWLILFDWLRQ DQQXHOOH GHV SHVWLFLGHV GDQV OHV FRXUV G¶HDX HQ
PpWURSROH HQ KDXW HW GDQV OHV '20 HQ EDV SRXU O¶DQQpH  + KHUELFLGH








PpWURSROH HQ KDXW HW GDQV OHV '20 HQ EDV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)LJXUH  'HVFULSWLRQV GHV GLIIpUHQWV PLOLHX[ LPSOLTXpV ORUV GX WUDQVIHUW GH PDVVH GHV
SROOXDQWVYHUVODSKDVHUpFHSWULFHG¶XQpFKDQWLOORQQHXUSDVVLI6HHWKDSDWK\HWDO
)LJXUH  6FKpPD SUpVHQWDQW OHV FRQFHQWUDWLRQV DX[ ERUQHV OLPLWHV GHV GLIIpUHQWHV
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)LJXUH  &RXUEH G¶DFFXPXODWLRQ GDQV XQ pFKDQWLOORQQHXU SDVVLI HW ]RQH OLQpDLUH
FRUUHVSRQGDQWDXIRQFWLRQQHPHQWLQWpJUDWLI&Z FRQVWDQWH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)LJXUH([HPSOHVG¶DFFXPXODWLRQGXPpWKDEHQ]WKLD]XURQ GH ODGLPpWKpQDPLGHGH OD
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)LJXUH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)LJXUH 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)LJXUH&7:$ SDU OHV32&,6YLD OHV5V/DE5V LQVLWX PHVXUp5V LQVLWX FDOFXOp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)LJXUH 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)LJXUH&RPSDUDLVRQVGHVSURILOVGH&WZD 32&,6HW&KHPFDWFKHU DYHF OHVSURILOVGH
FRQFHQWUDWLRQVLVVXHVGHO¶pFKDQWLOORQQDJHSRQFWXHO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)LJXUH 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7DEOHDX  3ULQFLSDOHV VXEVWDQFHV DFWLYHV XWLOLVpHV GDQV OHV FXOWXUHV HQ )UDQFH







7DEOHDX 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 3URSULpWpV SK\VLFRFKLPLTXHV GH O¶HDX GH OD &KDUHQWH HW DXWUHV SDUDPqWUHV
G¶H[SRVLWLRQGHVpFKDQWLOORQQHXUVSDVVLIV0LqJHHWDO





7DEOHDX9DOHXUVGHV5V LQVLWX UHFDOFXOpVjSDUWLUGX UDWLRPR\HQJOREDO FRPSRVpV
VDQVPpWDEROLWHV',$5VLQVLWXFDOFXOpYLDOHUDWLR5V/DE5VLQVLWXGHOD'($
7DEOHDX3DUDPqWUHG¶H[SRVLWLRQGHV32&,6GDQVOH/H]
7DEOHDX  &RPSDUDLVRQ GHV pFDUWV UHODWLIV HQWUH OHV FRQFHQWUDWLRQV SUpGLWHV SDU OHV
32&,6 YLD 5V LQVLWX PHVXUp HW FDOFXOp HW OHV FRQFHQWUDWLRQV PHVXUpHV YLD
O¶pFKDQWLOORQQDJHSRQFWXHOSRXUOHVLWHGX/H]












7DEOHDX  &RPSDUDLVRQ GHV UDSSRUWV GH &WZD YLD 5V LQVLWX 32&,6 REWHQXV j XQH














$11(;(  5HQGHPHQW G¶H[WUDFWLRQ GH  SHVWLFLGHV SDU 63( 2$6,6 +/% SRXU OD
FDOLEUDWLRQGHV32&,6HQODERUDWRLUH






$11(;(  &RPSDUDLVRQ GHV SURILOV GH FRQFHQWUDWLRQV PHVXUpHV HW GHV &WZD SRXU OD
VLPD]LQHDX[SRLQWV$'(HW&SRXUODSpULRGHGHPDLjVHSWHPEUHVLWHVGHO¶$ULqJH
















VXEVWDQFHV GDQV OHV PLOLHX[ DTXDWLTXHV 0DOJUp OHV DYDQWDJHV OLpV j O¶XWLOLVDWLRQ GH FHV
VXEVWDQFHVGHQRPEUHXVHVTXHVWLRQVVHSRVHQWTXDQWDXGHYHQLUGHFHVFRPSRVpVGDQV
O¶HQYLURQQHPHQWHWOHXUWR[LFLWpYLVjYLVGHO¶KRPPHHWGHVRQpFRV\VWqPH'DQVXQVRXFLGH
SURWHFWLRQ GH OD VDQWp HW GH O¶HQYLURQQHPHQW OD UpJOHPHQWDWLRQ GHV SHVWLFLGHV V¶HVW GRQF
DFFUXHFHVGHUQLqUHVDQQpHVDXVVLELHQDXQLYHDXQDWLRQDOTX
LQWHUQDWLRQDO
/HV DVSHFWV UpJOHPHQWDLUHV OLpV j OD SUpVHQFH GHV SHVWLFLGHV GDQV OHV pFRV\VWqPHV
DTXDWLTXHVUpSRQGHQWGRQFDX[HQMHX[HQYLURQQHPHQWDX[HWVDQLWDLUHV
/¶pWDEOLVVHPHQW GH OD GLUHFWLYH FDGUH VXU O¶HDX '&( D SHUPLV GH UHQIRUFHU OD SROLWLTXH






'DQV OH FDGUH GH OD '&( OD VXUYHLOODQFH GH OD TXDOLWp GHV HDX[ UHSRVH VXU XQ FHUWDLQ




GH VXUIDFH FRQWLQHQWDOHV HW F{WLqUHV SRXU XQ QRPEUH GH VXEVWDQFHV RX JURXSHV GH
VXEVWDQFHV LGHQWLILpV FRPPHSULRULWDLUHVHQ UDLVRQGX ULVTXHVLJQLILFDWLITX¶HOOHVSUpVHQWHQW
SRXU O






&RPSWH WHQX GH OD SUpVHQFH GDQV OHV PDVVHV G¶HDX GH SHVWLFLGHV GDQJHUHX[ XQ VXLYL





G¶pFKDQWLOORQQDJH SHUPHWWDQW G¶REWHQLU XQ pFKDQWLOORQ UHSUpVHQWDWLI GX PLOLHX pWXGLp /HV
WHFKQLTXHVG¶pFKDQWLOORQQDJHWUDGLWLRQQHOOHPHQWXWLOLVpHVORUVGHVFDPSDJQHVGHVXUYHLOODQFH
VRQW EDVpHV VXU GHV SUpOqYHPHQWV SRQFWXHOV G¶HDX /HV GLIIpUHQWHV VWUDWpJLHV
G¶pFKDQWLOORQQDJH GpYHORSSpHV SRXU OHV SURJUDPPHV GH VXUYHLOODQFH GHV SHVWLFLGHV
SUpFLVHQW OHV IUpTXHQFHV GH SUpOqYHPHQW DGDSWpHV SRXU XQ VXLYL VXU OH ORQJ WHUPH GH OD
TXDOLWpGHVPDVVHVG¶HDX(Q)UDQFHGDQVOHFDGUH'&(FHVIUpTXHQFHVG¶pFKDQWLOORQQDJH
VRQW GpILQLHV SRXU OHV HDX[ GH VXUIDFH SDU OD FLUFXODLUH &(  HW SRXU OHV HDX[
VRXWHUUDLQHVSDUODFLUFXODLUH&(
&RQFHUQDQW OHV SHVWLFLGHV LQVFULWV GDQV OD OLVWH GHV  VXEVWDQFHV GDQJHUHXVHV HWRX
SULRULWDLUHV '&( OD IUpTXHQFHHVW IL[pH j  SUpOqYHPHQWV SDU DQ HW SRXU OHVSHVWLFLGHV
FRPSULVGDQVODOLVWHGHVVXEVWDQFHVMXJpHVSHUWLQHQWHVHOOHHVWGHSUpOqYHPHQWVSDUDQ
&HV REOLJDWLRQV VRQW UqJOHPHQWDLUHV PDLV QH SHUPHWWHQW SDV IRUFpPHQW G¶DFFpGHU j XQ
QLYHDXG¶LQIRUPDWLRQVXIILVDQWSRXUUpHOOHPHQWFDUDFWpULVHUFHVPLOLHX[&HVIUpTXHQFHVVRQW
FHSHQGDQW WUqV IDLEOHV HW FHOD SRVH XQ SUREOqPH GH UHSUpVHQWDWLYLWp GHV pFKDQWLOORQV


SUpOHYpV SRXU O¶DQDO\VH (Q HIIHW GHV LQIRUPDWLRQV SHUWLQHQWHV FRQFHUQDQW OHV QLYHDX[ GH
FRQWDPLQDWLRQV SROOXWLRQ SRQFWXHOOH RX SLF GH SROOXWLRQ GLIIXVH SHXYHQW pFKDSSHU j OD
VXUYHLOODQFH
$ILQG¶DYRLU XQH LPDJH ILGqOHHWSOXV UHSUpVHQWDWLYHGXQLYHDX UpHOGH ODSROOXWLRQGDQVXQ
PLOLHXGRQQp OHVSUpOqYHPHQWVSRQFWXHOVGRLYHQWrWUHIDLWVjXQSDVGHWHPSVSOXV UpGXLW




GH GRQQpHV ILDEOHV SHUPHWWDQW GH PLHX[ FDUDFWpULVHU OD YDULDWLRQ VSDWLRWHPSRUHOOH GH OD
SROOXWLRQ GDQV OHV GLIIpUHQWV FRPSDUWLPHQWV DTXDWLTXHV LO HVW DFWXHOOHPHQW SURSRVp XQH
PpWKRGHDOWHUQDWLYHG¶pFKDQWLOORQQDJHEDVpHVXUO¶XWLOLVDWLRQG¶pFKDQWLOORQQHXUVSDVVLIV
/HVpFKDQWLOORQQHXUVSDVVLIVRQWpWp LQLWLDOHPHQWGpYHORSSpVHWXWLOLVpVSRXU ODVXUYHLOODQFH





LOV VRQW IDFLOHV j PDQLSXOHU VXU OH WHUUDLQ HW QH FRQVRPPDQW SDV G¶pQHUJLH OHXU
FRQGLWLRQQHPHQWHWOHXUWUDLWHPHQWVRQWUHODWLYHPHQWSOXVVLPSOHVTXHFHX[GHVpFKDQWLOORQV
G¶HDX
'H SDU OHXU JUDQGH FDSDFLWp j FRQFHQWUHU OHV XOWUDWUDFHV LOV SHUPHWWHQW G¶DFFURLWUH OD
VHQVLELOLWpGH O¶DQDO\VHHWG¶DWWHLQGUHDLQVLGHV OLPLWHVGHGpWHFWLRQVEDVVHV&HWWHFDSDFLWp
G¶DFFXPXODWLRQ SHUPHW DLQVL GH PHWWUH HQ pYLGHQFH OD SUpVHQFH GH FRPSRVpV SDUIRLV
LQGpWHFWDEOHVYLDOHVPpWKRGHVG¶pFKDQWLOORQQDJHFODVVLTXHV.RW:DVLNHWDO
/¶XQ GHV LQWpUrWV PDMHXUV GH O¶XWLOLVDWLRQ GH FHV GLVSRVLWLIV HVW TX¶LOV SHUPHWWHQW XQ
pFKDQWLOORQQDJHLQWpJUpGDQVOHWHPSVGRQQDQWDLQVLDFFqVj ODFRQFHQWUDWLRQPR\HQQHGX












630' 6HPL 3HUPHDEOH 0HPEUDQH 'HYLFH VRQW OHV RXWLOV TXL RQW IDLW O¶REMHW GH SOXV GH
UHFKHUFKHWDQWG¶XQSRLQWGHYXHTXDOLWDWLITXHTXDQWLWDWLI&HVpWXGHVSRUWHQWpJDOHPHQWVXU
O¶pYDOXDWLRQ GH OHXUV SHUIRUPDQFHV HW GH OHXUV OLPLWHV G¶DSSOLFDWLRQ GDQV GLIIpUHQWV
FRPSDUWLPHQWV GH O¶HQYLURQQHPHQW WHOV TXH O¶DLU OHV VpGLPHQWV OHV HDX[ F{WLqUHV HW
FRQWLQHQWDOHVHDXGHVXUIDFHHWVRXWHUUDLQHPDLVDXVVL OHVHDX[XVpHV'DQVOHVPLOLHX[
DTXDWLTXHV FHW RXWLO SHUPHW QRWDPPHQW GH TXDQWLILHU GHV FRPSRVpV WHOV TXH OHV
SRO\FKORURELSKpQ\OHV3&%RXHQFRUHOHVK\GURFDUEXUHVDURPDWLTXHVSRO\F\FOLTXHV+$3
'¶DXWUHV W\SHV G¶pFKDQWLOORQQHXUV SRXU OHV SROOXDQWV RUJDQLTXHV DSRODLUHV WHOV TXH OH






HVW SOXV OLPLWp /HVGHX[SULQFLSDX[ RXWLOV XWLOLVpV VRQW OH 32&,6 3RODU2UJDQLF &KHPLFDO
6DPSOHUHW OH&KHPFDWFKHU YHUVLRQSRODLUH/HXUGpYHORSSHPHQWpWDQWSOXV UpFHQW OHXUV
DSSOLFDWLRQVGDQVO¶HQYLURQQHPHQWFRQFHUQHQWHVVHQWLHOOHPHQWGHVpWXGHVTXDOLWDWLYHVSRXU
XQGLDJQRVWLFGHODSUpVHQFHGHSROOXDQWVGDQVXQPLOLHXO¶LGHQWLILFDWLRQGHVIOX[GHSROOXDQWV
HW SRXU G¶DXWUHV WHVWV HQ OLHQ DYHF O¶LPSDFW pFRWR[LFRORJLTXH &HV RXWLOV SHUPHWWHQW GH
UHFKHUFKHU XQH YDULpWp GH SROOXDQWV GH GLIIpUHQWHV FODVVHV FKLPLTXHV SDU H[HPSOH OHV
FRPSRVpVSKDUPDFHXWLTXHVHWOHVSHVWLFLGHV
/¶pYDOXDWLRQGHO¶DSSOLFDELOLWpGHV32&,6HWGHV&KHPFDWFKHUGDQVODGpWHUPLQDWLRQGHV& WZD
GHVSHVWLFLGHVSUpVHQWVGDQV OHV PDVVHVG¶HDX UHTXLHUWDXSUpDODEOHXQHH[SpULPHQWDWLRQ
HQ ODERUDWRLUH SRXU FDOLEUHU O¶pFKDQWLOORQQHXU SDVVLI DILQ GH GpWHUPLQHU VRXV FRQGLWLRQV
FRQWU{OpHVOHVWDX[G¶pFKDQWLOORQQDJH5VSRXUOHVSROOXDQWVFLEOHVGDQVOHPLOLHXDTXDWLTXH
,OH[LVWHWRXWHIRLVXQHJUDQGHGLVSDULWpHQWUHOHVWHFKQLTXHVGHFDOLEUDWLRQUpSHUWRULpHVGDQV
OD OLWWpUDWXUH (Q HIIHW FHV WHFKQLTXHV GLIIqUHQW HQWUH HOOHV G¶XQ SRLQW GH YXH[SRVLWLRQ GH
O¶pFKDQWLOORQQHXUVHORQOHPRQWDJHH[SpULPHQWDOXWLOLVpPDLVDXVVLDXQLYHDXGHVFRQGLWLRQV
G¶H[SRVLWLRQ W\SHG¶HDX WHPSpUDWXUHQLYHDXGH WXUEXOHQFHHWF *UHHQZRRGHWDO
/HVWDX[G¶pFKDQWLOORQQDJHGHVSHVWLFLGHVGLVSRQLEOHVGDQVOLWWpUDWXUHSRXUOHV&KHPFDWFKHU
HW OHV 32&,6 VRQW DXVVL OLPLWpV HW OHXUV FRQGLWLRQV G¶REWHQWLRQ QH VRQWSDV WRXMRXUV ELHQ
GpWDLOOpHV (WDQW GRQQp TXH FHUWDLQV SDUDPqWUHV HQYLURQQHPHQWDX[ FRQGLWLRQV
K\GURG\QDPLTXHV WHPSpUDWXUH ELRIRXOLQJ HWF SHXYHQW LQIOXHQFHU OD FDSDFLWp
G¶pFKDQWLOORQQDJHSDVVLILOHVWLPSRUWDQWG¶pYDOXHUO¶LPSDFWTXHFHODSHXWDYRLUVXUODILDELOLWp
GHV5VHWGRQFVXUODGpWHUPLQDWLRQGHV&WZDGDQVXQPLOLHXDTXDWLTXH
$ILQ GH FRQWULEXHU j O¶pYDOXDWLRQ GH O¶DSSOLFDELOLWp GHV pFKDQWLOORQQHXUV SDVVLIV SRXU OD
VXUYHLOODQFHGHVSHVWLFLGHVGDQVOHVPLOLHX[DTXDWLTXHVFHWUDYDLOGHFHWWHWKqVHFRQVLVWHj
pWXGLHUHWjFRPSDUHUO¶HIILFDFLWpGHVpFKDQWLOORQQHXUV32&,6HW&KHPFDWFKHUSRODLUHSRXUOD





OHV SHVWLFLGHV VpOHFWLRQQpV GpILQLU HW FRPSDUHU OHXU HIILFDFLWp HQ WDQW TX¶RXWLOV






















o /H FKDSLWUH , HVW XQH pWXGH ELEOLRJUDSKLTXH TXL SHUPHW GH GpFULUH OD
SUREOpPDWLTXHDFWXHOOH OLpHj ODSUpVHQFHHWj OD VXUYHLOODQFHGHVSHVWLFLGHV
GDQV O¶HQYLURQQHPHQW GH SUpVHQWHU XQ pWDW GH O¶DUW GH OD PpWKRGH
G¶pFKDQWLOORQQDJH SDVVLI HW GH IDLUH XQ SRLQW VXU O¶pWDW DFWXHO GHV
FRQQDLVVDQFHV VXU O¶XWLOLVDWLRQ GHV pFKDQWLOORQQHXUV 32&,6 HW &KHPFDWFKHU
SRODLUHV
o /H FKDSLWUH ,, GpFULW O¶HQVHPEOH GHV H[SpULPHQWDWLRQV HQ ODERUDWRLUH HW OHV
DSSOLFDWLRQV WHUUDLQ PLVHV HQ SODFH SRXU pYDOXHU OHV 32&,6 HW OHV
&KHPFDWFKHU HW SUpVHQWH OHV GLIIpUHQWV SURWRFROHV GH WUDLWHPHQW GHV
pFKDQWLOORQVHDX[32&,6&KHPFDWFKHUHWGHVPpWKRGHVG¶DQDO\VHXWLOLVpHV
ORUVGHFHWUDYDLOGHWKqVH
o /H FKDSLWUH ,,, HVW XQH GLVFXVVLRQ VXU OHV UpVXOWDWV REWHQXV VXU OD SDUWLH
YDOLGDWLRQ ODERUDWRLUHHW LQVLWXGHV32&,6HWGHV&KHPFDWFKHUSRXU OHVXLYL
TXDQWLWDWLIGHVSHVWLFLGHVGDQVOHVPLOLHX[DTXDWLTXHV
o /HFKDSLWUH,9DERUGHXQHGLVFXVVLRQVXUOHVUpVXOWDWVREWHQXVORUVGHVpWXGHV


























206GpILQLVVHQWVRXV OHWHUPH©3HVWLFLGHª WRXWHVXEVWDQFHSUpYHQDQWRXFRQWU{ODQW OHV
SODQWHVRXDQLPDX[LQGpVLUDEOHV&RPPXQpPHQWOHWHUPHSHVWLFLGHHVWODUJHPHQWHPSOR\p




H[HPSOH OHV VXEVWDQFHV j EDVH GH VHO GH FXLYUH GH PDQJDQqVH HW G¶DUVHQLF 9HUV OHV
DQQpHV TXDUDQWH DYHF OH GpYHORSSHPHQW GH OD FKLPLH GH V\QWKqVH RUJDQLTXH VRQW
DSSDUXHV OHV SUHPLqUHV PROpFXOHV RUJDQLTXHV GH V\QWKqVH &HWWH SpULRGH PDUTXH








/HVSHVWLFLGHVVRQW LFL UHJURXSpVHQIRQFWLRQGHODQDWXUHGHVRUJDQLVPHVYLVpVHWGH OHXU
PRGHG¶DFWLRQGRQWOHVSULQFLSDX[VRQWOHVKHUELFLGHVOHVIRQJLFLGHVHWOHVLQVHFWLFLGHV
/HVKHUELFLGHVVRQWGHVSURGXLWVGHVWLQpVjODOXWWHFRQWUHOHVSODQWHVDGYHQWLFHVQXLVLEOHV
DX[SODQWHVjSURWpJHU ,OV DJLVVHQWJpQpUDOHPHQWHQ WDQW TXHSHUWXUEDWHXUGHFURLVVDQFH
LQKLELWHXUGHO¶DFWLYLWpSKRWRV\QWKpWLTXHGHODSURGXFWLRQGHFHOOXORVHGHOLSLGHVHWG¶DFLGHV
DPLQpV+XJKHWDO
 /HV IRQJLFLGHV DJLVVHQW FRQWUH OHV FKDPSLJQRQV SDUDVLWDLUHV RX EDFWpULHV FDXVDQW GHV
PDODGLHVGDQVOHVFXOWXUHVFRPPHOHPLOGLRX O¶RwGLXPHW ODSRXUULWXUHJULVH/HVIRQJLFLGHV




SURGXLWV SHXYHQW DYRLU XQH DFWLRQQHXURWR[LTXH LQKLELWULFHGH OD GH OD UHVSLUDWLRQ HW GH OD
FURLVVDQFHFHOOXODLUH2DNHVKRWWHWDO'DVHWDO
$F{WpGHFHVWURLVJUDQGHVFODVVHVGHSHVWLFLGHVRQSHXWFLWHUOHVDFDULFLGHVDFWLRQFRQWUH
OHV DFDULGHV HW OHV DUDLJQpHV URXJHV OHV URGHQWLFLGHV DFWLRQ FRQWUH OHV URQJHXUV OHV
QpPDWLFLGHV DFWLRQFRQWUH OHVYHUVGXJURXSHGHVQpPDWRGHV OHVPROOXVFLFLGHV DFWLRQ







QRPEUH DVVH] FRQVpTXHQW GH IDPLOOHV FKLPLTXHV SHVWLFLGHV LQRUJDQLTXHV RUJDQLTXHV HW
RUJDQRPpWDOOLTXHV
/HV SHVWLFLGHV LQRUJDQLTXHV VRQW SHX QRPEUHX[ PDLV FHUWDLQV VRQW XWLOLVpV HQ JUDQGH
TXDQWLWpFRPPHODERXLOOLHERUGHODLVHSDUH[HPSOHTXLHVWFRQVWLWXpHGHVXOIDWHGHFXLYUH
/HV SHVWLFLGHVRUJDQRPpWDOOLTXHV VRQWGHV FDWLRQV PpWDOOLTXHV FRPSOH[pVSDUGHV OLJDQGV
RUJDQLTXHVGXW\SHGLWKLRFDUEDPDWH




VRQW UHJURXSpHVGDQV OH 7DEOHDX FRPSUHQDQW OHV FDUEDPDWHV OHV GLWKLRFDUEDPDWHV OHV
RUJDQRFKORUpV OHV RUJDQRSKRVSKRUpV OHVS\UpWKUpQRLGHV OHV WULD]LQHV OHVSKpQ\OXUpHVHW
OHVVXOIRQ\OXUpHV
/HVSHVWLFLGHVRUJDQRFKORUpVHWRUJDQRSKRVSKRUpVRQWSRXUODSOXSDUWXQHDFWLRQLQVHFWLFLGH
/HV FDUEDPDWHV VRQW GHV GpULYpV GH O¶DFLGH FDUEDPLTXH WKLRFDUEDPLTXH HW
GLWKLRFDUEDPLTXHHWSRVVqGHQWGHVSURSULpWpVjODIRLVKHUELFLGHVHWLQVHFWLFLGHV
/HV GLWKLRFDUEDPDWHV VRQW GHV FRPSRVpV GpULYpV GH O¶DFLGH GLWKLRFDUEDPLTXH HW VRQW
JpQpUDOHPHQW XWLOLVpV HQ WDQW TXH IRQJLFLGH &H VRQW j O¶KHXUH DFWXHOOH OHV IRQJLFLGHV
RUJDQLTXHVOHVSOXVHPSOR\pV6D\HQHWDO






ELRORJLTXH &HUWDLQV FRPSRVpV DSSDUWHQDQW j OD IDPLOOH GHV FDUEDPDWHV SDU H[HPSOH
SHXYHQWDYRLUXQHDFWLYLWpDXVVLELHQKHUELFLGHLQVHFWLFLGHRXHQFRUHIRQJLFLGHDORUVTXHOHV
RUJDQRSKRVSKRUpV VRQW PDMRULWDLUHPHQW GHV LQVHFWLFLGHV HW WUqV SHX VRQW GHV IRQJLFLGHV
2DNHVKRWWHWDO 3DU FRQWUH OHVSKpQ\OXUpHVHW VXOIRQ\OXUpHVQHFRPSUHQQHQWTXH
GHV KHUELFLGHV /D OLVWH QRQ H[KDXVWLYH GX 7DEOHDX  PRQWUH OD GLYHUVLWp GHV PROpFXOHV
SK\WRVDQLWDLUHV H[LVWDQWHV HW OD JUDQGH YDULpWp GH JURXSHV IRQFWLRQQHOV &RPPH OHV
PROpFXOHVSK\WRVDQLWDLUHVSUpVHQWHQWGHVVWUXFWXUHVFKLPLTXHVGLIIpUHQWHVOHXUSUpVHQFHHW
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IRQW TXH O¶XVDJH GHV SHVWLFLGHV HVW GHYHQX XQH SUDWLTXH DJULFROH DGPLVH SDU OHV











LQGXVWULHV SRXU OD SURWHFWLRQ GHV SODQWHV 8,33  /¶pYROXWLRQ GHV WRQQDJHV DQQXHOV
PRQWUH XQH GLPLQXWLRQ JOREDOH GH O¶XWLOLVDWLRQ GHV SHVWLFLGHV GHSXLV OH GpEXW GHV DQQpHV














UHSUpVHQWH FHSHQGDQWXQSRLGVQRQQpJOLJHDEOH VXU OD GpFURLVVDQFHGH OD FRQVRPPDWLRQ
WRWDOH GHV SHVWLFLGHV /¶LQWHUGLFWLRQ GH PROpFXOHV DSSOLTXpHV j GH IRUWHV TXDQWLWpV
O¶DSSDULWLRQ GH QRXYHOOHV PROpFXOHV DFWLYHV HIILFDFHV j GH WUqV IDLEOHV GRVHV DLQVL TXH
GLIIpUHQWHVPHVXUHVPLVHVHQSODFHSRXUODUpGXFWLRQGHVGRVHVDSSOLTXpHVRQWFRQWULEXpj
GLPLQXHUVLJQLILFDWLYHPHQWOHVFRQVRPPDWLRQVFHVGHUQLqUHVDQQpHV(FRSK\WR5	'
(Q  OHV YHQWHV GH SURGXLWV SK\WRVDQLWDLUHV j O¶pFKHOOH QDWLRQDOH DWWHLJQHQW 
PLOOLDUGVG¶HXURVWRQQHVGHPDWLqUHVDFWLYHVDIILFKDQWXQHFURLVVDQFHG¶HQYLURQ
)LJXUH
/HV GRQQpHV VRQW WUqV JOREDOHV LO V¶DJLW GHV FKLIIUHV j O¶pFKHOOH QDWLRQDOH PDLV WUqV SHX




HQYLURQGHVSURGXLWVYHQGXV OHVIRQJLFLGHV OHV LQVHFWLFLGHVHW OHV















OHTXDWULqPHDXQLYHDXPRQGLDODSUqV OHV(WDWV8QLV OH-DSRQHW OH%UpVLO $16(6253
&ODVVpHSUHPLqUHGDQVODSURGXFWLRQDJULFROHDXVHLQGHO¶8QLRQ(XURSpHQHGH
SURGXFWLRQGHGHQUpHVDJULFROHV OD)UDQFHGLVSRVHpJDOHPHQWGH ODSOXVJUDQGHVXUIDFH
DJULFROH XWLOLVpH 6$8 DYHFSUqV GH  PLOOLRQV G¶KHFWDUHV $16(6  253 
/¶XWLOLVDWLRQGHVSHVWLFLGHVVHUpSDUWLWHQGHX[FDWpJRULHV
/HV XVDJHV DJULFROHV  /¶DJULFXOWXUH HVW OD SOXV JUDQGH FRQVRPPDWULFH GH SURGXLWV
SK\WRVDQLWDLUHV DYHF SOXV GH   GHV XWLOLVDWLRQV /HXUV DSSOLFDWLRQV VRQW UpSDUWLHV VXU
GLIIpUHQWV W\SHVGH FXOWXUH IUXLWLqUH PDUDLFKqUH IRXUUDJqUH DYHF O¶HVVHQWLHO FRQVDFUp DX[
JUDQGHVSURGXFWLRQVWHOOHVTXHODFXOWXUHGXEOpHWGXPDwV/DQDWXUHGHVSHVWLFLGHVXWLOLVpV
GpSHQG HVVHQWLHOOHPHQW GX W\SH GH FXOWXUH 8Q QRPEUH OLPLWp GH FXOWXUH FpUpDOHV PDwV
FRO]DHW YLJQH FRXYUDQW PRLQV GH GH OD 6$8 QDWLRQDOH FRQVRPPHQWj HOOHV VHXOHV
SUqVGH GHV SHVWLFLGHV >253@$LQVL OD YLJQH DYHF PRLQV GHGH OD 6$8
UHSUpVHQWHGHVXVDJHV)LJXUH




6L OHV SHVWLFLGHV RQW FRQVWLWXp XQ SURJUqV GDQV OD PDvWULVH GHV UHVVRXUFHV DOLPHQWDLUHV
DXJPHQWDWLRQGHVUHQGHPHQWVDJULFROHVHWO
DPpOLRUDWLRQGHODVDQWpSXEOLTXHOXWWHFRQWUH
OHV LQVHFWHV YHFWHXUV GH PDODGLHV OH UHYHUV GH OD PpGDLOOH HVW O¶DSSDULWLRQ GH UpVLVWDQFH
REVHUYpH GqV OHV GpEXWV GHV DQQpHV  HW OD SUpVHQFH GH FHV VXEVWDQFHV GDQV OHV


















 XQ UqJOHPHQW &(Q UHODWLIj ODPLVH VXU OHPDUFKpHW O¶pYDOXDWLRQGHV
SURGXLWVSK\WRSKDUPDFHXWLTXHV
 XQHGLUHFWLYH&(LQVWDXUDQWXQFDGUHFRPPXQDXWDLUHG¶DFWLRQSRXUSDUYHQLU
j XQH XWLOLVDWLRQ GHV SHVWLFLGHV FRPSDWLEOH DYHF OH GpYHORSSHPHQW GXUDEOH HW j
HQFRXUDJHUOHUHFRXUVjODOXWWHLQWpJUpHHWDX[DOWHUQDWLYHVQRQFKLPLTXHV
 HWXQHGLUHFWLYH&(FRQFHUQDQW OHVPDFKLQHVGHVWLQpHVj O¶DSSOLFDWLRQGHV
SHVWLFLGHV

/¶pYDOXDWLRQ GHV 6$ HQWUDQW GDQV OD FRPSRVLWLRQ GHV 33 HVW UpDOLVpH DX QLYHDX
FRPPXQDXWDLUHSDU O
DXWRULWp(XURSpHQQHGHVpFXULWpDOLPHQWDLUH $(6$&HWWHpYDOXDWLRQ
SHUPHW GH FDUDFWpULVHU OHV SURSULpWpV LQWULQVqTXHV GH FKDTXH VXEVWDQFH HW G
LGHQWLILHU OHV
GDQJHUV HW OHV ULVTXHV TX
HOOH SUpVHQWH SRXU O
KRPPH DSSOLFDWHXUV HW FRQVRPPDWHXUV HW
O
HQYLURQQHPHQW(Q)UDQFHO¶$QVHVDJHQFHQDWLRQDOHGHVpFXULWpVDQLWDLUHGHO¶DOLPHQWDWLRQ
GH O¶HQYLURQQHPHQW HW GX WUDYDLO UpDOLVH FHWWH DQDO\VH YLD OD GLUHFWLRQ GX YpJpWDO HW GH
O
HQYLURQQHPHQW $X QLYHDX FRPPXQDXWDLUH XQ RUJDQH FRQVXOWDWLI GH OD FRPPLVVLRQ















(Q )UDQFH OHV 33 D\DQW XQH DXWRULVDWLRQ GH PLVH VXU OH PDUFKp DLQVL TXH OHV XVDJHV
SK\WRVDQLWDLUHVDXWRULVpVVRQWGLVSRQLEOHVVXUOHVLWHLQWHUQHWGX0LQLVWqUHGHO¶$JULFXOWXUHHW
GH OD 3rFKH EDVH GH GRQQpHV HSK\  KWWSHSK\DJULFXOWXUHJRXYIU (Q (XURSH OD
OpJLVODWLRQOLpHDX[SURGXLWVSK\WRVDQLWDLUHVSHXWrWUHSOXVUHVWULFWLYHG¶XQSD\VPHPEUHjXQ
DXWUH 3DU H[HPSOH OH GLXURQ GpVKHUEDQW GH OD YLJQH HVW LQWHUGLW HQ )UDQFH PDLV SDV DX
QLYHDX HXURSpHQ /¶DWUD]LQH GpVKHUEDQW GX PDwV D pWp LQWHUGLWH HQ $OOHPDJQH HQ 
GHSXLVHQ)UDQFHHWHQHQ6XLVVH'HVGpODLVSHXYHQWrWUHDFFRUGpVHQWUHO¶DUUrW





 /H 7DEOHDX  SUpVHQWH TXHOTXHV GRQQpHV GH VXEVWDQFHV DFWLYHV XWLOLVpHV HQ
PpWURSROH
7DEOHDX  3ULQFLSDOHV VXEVWDQFHV DFWLYHV XWLOLVpHV GDQV OHV FXOWXUHV HQ )UDQFH







































































/D FRQWDPLQDWLRQ GH O¶KRPPH SDU OHV SHVWLFLGHV SHXW VH IDLUH j WUDYHUV GLIIpUHQWHV YRLHV
QRWDPPHQWORUVGHODFRQVRPPDWLRQG¶HDXHWG¶DOLPHQWVSDULQKDODWLRQRXSDUFRQWDFWDYHF
ODSHDXFDVGHVDJULFXOWHXUV/HULVTXHGHQXLVDQFHGHVSHVWLFLGHVRXGHOHXUVSURGXLWVGH
GpJUDGDWLRQ GpSHQG GH SOXVLHXUV IDFWHXUV FRPPH OHXUV SURSULpWpV WR[LTXHV j FRXUW WHUPH
HIIHWVDLJXVRXjORQJWHUPHHIIHWVFKURQLTXHVOHXUFDUDFWqUHSHUVLVWDQWHWOHXUDSWLWXGHj
IRUPHU GHV FRPELQDLVRQV WR[LTXHV DYHF G¶DXWUHV FRPSRVpV FKLPLTXHV ,$5&  /HV
WURXEOHVREVHUYpVGDQVOHFDVG¶XQHIIHWDLJXFRQFHUQHQWVXUWRXWODSHDXHWOHVPXTXHXVHV
'HQRPEUHXVHVpWXGHVVXUODWR[LFLWpFKURQLTXHGHVSHVWLFLGHVSRXUO¶KRPPHRQWGpPRQWUp




HW GH UHSURGXFWLRQ 3HWUHOOL DQG 0DQWRYDQL  HW HQGRFULQLHQV 6DQFKH]3HQD HW DO
 /H FDQFHU HVW DXVVL UpSHUWRULp SDUPL OHV PDODGLHV SRXYDQW rWUH FDXVpHV SDU OHV
SHVWLFLGHV.HHWOHVHWDO

















'DQV O¶DWPRVSKqUH OHVSHVWLFLGHVSHXYHQWrWUH UHWURXYpVGDQV ODSKDVHJD]HXVHGDQV OD
SKDVHGLVVRXWHHWDGVRUEpVVXU OHVSDUWLFXOHVHQVXVSHQVLRQ:RQJHWDO<DRHWDO
3HQGDQW OH WUDQVSRUWGHFHVFRPSRVpVSDU OHVPDVVHVG¶DLU OHVSHVWLFLGHVSHXYHQW
VXELU GHV WUDQVIRUPDWLRQV VRXV O¶HIIHW GH OD OXPLqUH G¶DJHQWVR[\GDQWVHWRXGHV UDGLFDX[







3OXVLHXUV SHVWLFLGHV RQW IUpTXHPPHQW pWp REVHUYpV GDQV O¶HDX GH SOXLH OD QHLJH HW OHV
EURXLOODUGV$WNLQVRQHWDO'HVpWXGHVUpDOLVpHVVXUOHVHDX[GHSOXLHVRQWQRWDPPHQW
PRQWUpGHIDoRQpSLVRGLTXHHWLUUpJXOLqUHODSUpVHQFHG¶XQFHUWDLQQRPEUHG¶KHUELFLGHVHWGH
OHXUV PpWDEROLWHV DWUD]LQH VLPD]LQH DODFKORUH PpWRODFKORUH GLQRWHUEH GpVpWK\ODWUD]LQH
GpLVRSURS\ODWUD]LQH &HUWDLQV RQW pJDOHPHQW pWp UHWURXYpV GDQV OHV SKDVHV JD]HXVH HW


SDUWLFXODLUH FRPPH OD GpVpWK\O WHUEXWK\OD]LQH '(7 XQ SURGXLW GH GpJUDGDWLRQ GH OD
WHUEXWK\OD]LQH 6DXUHWD HW DO  &HV FRPSRVpV SHXYHQW VH GpSRVHU VXU OD VXUIDFH
WHUUHVWUH VRO RX PLOLHX DTXDWLTXH SDU OH ELDLV GH UHWRPEpHV DWPRVSKpULTXHV WHOVTXH OHV




LQWHUIDFHGH WHOOHVRUWHTXH OHFRPSRUWHPHQWGHVSHVWLFLGHVGDQV OHV
VROV YD FRQGLWLRQQHU OHXU SHUVLVWDQFH HW OHXU GLVSHUVLRQ YHUV OHV DXWUHV FRPSDUWLPHQWV GH
O
HQYLURQQHPHQW /HV LQWHUDFWLRQV FKLPLTXHV GDQV OH VRO SHXYHQW rWUH WUqV FRPSOH[HV (Q
HIIHWOHFRPSRUWHPHQWG¶XQSHVWLFLGHYDGpSHQGUHG¶XQHSDUWGHVFDUDFWpULVWLTXHVGXVROS+
FRPSRVLWLRQ HQ DUJLOH HQ PDWLqUH RUJDQLTXH SRURVLWp KXPLGLWp SRSXODWLRQV ELRORJLTXHV
HWF HW GHV SURSULpWpV SK\VLFRFKLPLTXHV GH OD PROpFXOH &HWWH GHUQLqUH SHXW rWUH
WUDQVIRUPpHGDQVOHVVROVSDUGpJUDGDWLRQVFKLPLTXHVRXELRORJLTXHVDFWLYLWpHQ]\PDWLTXH
GHODIORUHPLFURELHQQHRXrWUHDGVRUEpHSDUOHVSDUWLFXOHVVROLGHVGXVRO0DLVPDOJUpOD
GpJUDGDWLRQ SURJUHVVLYH GHV PROpFXOHV HW OHXU UpWHQWLRQ SDU OH VRO XQH IUDFWLRQ UHVWH
SRWHQWLHOOHPHQW PRELOLVDEOH SDU O¶HDX VHORQ OHV SURSULpWpV GHV PROpFXOHV %HGRV HW DO
 /D IUDFWLRQGHSHVWLFLGHV PRELOLVDEOH HVW VRLW HQWUDvQpH YHUV OHV FRXUV G
HDX SDU OH
UXLVVHOOHPHQWVRLWHPSRUWpHGDQVOHVRXVVROSDUOHVHDX[G¶LQILOWUDWLRQ
,O HVW DXMRXUG¶KXL UHFRQQX TXH OD SUpVHQFH GHV SURGXLWV SK\WRVDQLWDLUHV GDQV OH PLOLHX
DTXDWLTXH UHOqYH HVVHQWLHOOHPHQW G
XQH SUREOpPDWLTXH GH FRQWDPLQDWLRQ GLIIXVH LGHQWLILpH
FRPPHpWDQWOHSUREOqPHPDMHXUGHODGpJUDGDWLRQGHODTXDOLWpGHVHDX[,)(13DU
DLOOHXUV OHV UpVXOWDWVG¶XQHpWXGHGH  GH O¶,)(1 ,QVWLWXW)UDQoDLVGH O¶(QYLURQQHPHQW
 VXU OH UpVHDX K\GUDXOLTXH IUDQoDLV RQW PRQWUp XQH GLVSHUVLRQ LPSRUWDQWH GHV
SHVWLFLGHVHWXQHSUpVHQFHJpQpUDOLVpHGDQVOHVPLOLHX[DTXDWLTXHV










/¶pWDEOLVVHPHQW GH OD GLUHFWLYH FDGUH VXU O¶HDX '&( D SHUPLV GH UHQIRUFHU OD SROLWLTXH




pWDW GHV pFRV\VWqPHV DTXDWLTXHV (Q )UDQFH OH PLQLVWqUH GH O¶pFRORJLH HW GX
GpYHORSSHPHQWGXUDEOHDHQFKDUJHO¶DSSOLFDWLRQGHOD'&(
/D VXUYHLOODQFH GH OD TXDOLWp GHV HDX[ UHSRVH VXU XQ FHUWDLQ QRPEUH GH GLUHFWLYHV
HXURSpHQQHV









9 'LUHFWLYH &( GX  GpFHPEUH  pWDEOLVVDQW GHV QRUPHV GH TXDOLWp
HQYLURQQHPHQWDOHV14(GDQVOHGRPDLQHGHO¶HDX&HWWHGLUHFWLYHIL[HOHVOLPLWHVGH
FRQFHQWUDWLRQWROpUpHVGDQV OHVHDX[GHVXUIDFHSRXUXQQRPEUHGHVXEVWDQFHVRX
JURXSHVGHVXEVWDQFHV LGHQWLILpV FRPPHSULRULWDLUHVHQ UDLVRQGX ULVTXHVLJQLILFDWLI
TX¶HOOHVSUpVHQWHQWSRXUO
HQYLURQQHPHQWDTXDWLTXH
'DQV OH FDGUH GH OD '&( LO D pWp pWDEOL XQH OLVWH GH VXEVWDQFHV GLWHV SULRULWDLUHV SRXU
OHVTXHOOHVGHVPHVXUHVGRLYHQWrWUHSULVHVDILQGHUpGXLUHOHXUVUHMHWVOHXUVpPLVVLRQVGDQV
XQGpODL GHDQV 6HL]HSHVWLFLGHV ILJXUHQW SDUPL FHV VXEVWDQFHV  LO V¶DJLW G¶KHUELFLGHV
DODFKORUHDWUD]LQHGLXURQ LVRSURWXURQVLPD]LQH WULIOXUDOLQHG¶LQVHFWLFLGHV FKORUS\ULSKRV
HQGRVXOIDQ OLQGDQH FKORUIHQYLQSKRV DOGULQH GLHOGULQH HQGULQH LVRGULQH ''7 HW G¶XQ
IRQJLFLGH KH[DFKORUREHQ]qQH6HORQ ODGLUHFWLYH &( OHV14(RQWpWpGpILQLHV
SULQFLSDOHPHQW SRXU OHV VXEVWDQFHV SULRULWDLUHV HW FHV YDOHXUV VRQW VSpFLILTXHV GHV



















$ODFKORUH    
$WUD]LQH    
&KORUIHQYLQSKRV    








''7SS¶''7   1RQDSSOLFDEOH
1RQ
DSSOLFDEOH
'LXURQ    
(QGRVXOIDQ    
J+&+    
,VRSURWXURQ    
6LPD]LQH    
7ULIOXUDOLQH   1RQDSSOLFDEOH 1RQDSSOLFDEOH

&RQFHUQDQW OHV HDX[ VRXWHUUDLQHV GHV QRUPHV GH TXDOLWp RQW pWp IL[pHV SDU OD GLUHFWLYH
HXURSpHQQH GX  GpFHPEUH  &( /HV QRUPHV GH TXDOLWp QH VRQW SDV
VSpFLILTXHVDX[FRPSRVpVHWODPDMRULWpGHVVXEVWDQFHVDFWLYHVGRLYHQWUHVSHFWHUXQVHXLO
LGHQWLTXH&HOXLFLHVWIL[pjJOSRXUFKDTXHFRPSRVpVDXISRXUO¶DOGULQHODGLHOGULQH












DQDO\VHVGX FRQWU{OH VDQLWDLUHSRXU OHVHDX[ IRXUQLHV
SDUXQUpVHDXGHGLVWULEXWLRQ(QDSSOLFDWLRQGHFHWWHGLUHFWLYHOHFRGHGHODVDQWpSXEOLTXH
pGLFWH OHV GLVSRVLWLRQV UqJOHPHQWDLUHV DSSOLTXpHV DX[ HDX[ EUXWHV XWLOLVpHV SRXU OD
SURGXFWLRQ G¶HDX SRWDEOH 3RXU OHV SHVWLFLGHV GHV OLPLWHV GH TXDOLWp VRQW IL[pHV GDQV OHV
HDX[EUXWHVGHVWLQpHVj ODSURGXFWLRQG¶HDXSRWDEOHHWGHVYDOHXUVVHXLOVVRQWDXVVLIL[pHV
FRQFHUQDQW O¶HDX SRWDEOH /D OLPLWH GH SRWDELOLWp HVW pWDEOLH SDU O¶$QVHV VXU OD EDVH GH
GRQQpHVWR[LFRORJLTXHGHUpIpUHQFHVSXEOLpHVSDUO¶8(O¶206HWRXOH)$2

&RPSWH WHQX GH OD SUpVHQFH GDQV OHV PDVVHV G¶HDX GH SHVWLFLGHV GDQJHUHX[ XQ VXLYL






O¶HQVHPEOH GX WHUULWRLUH QDWLRQDO /D PLVH HQ °XYUH RSpUDWLRQQHOOH GH FHWWH GLUHFWLYH HQ




0HXVH 5K{QH0pGLWHUUDQpH HW &RUVH 6HLQH1RUPDQGLH 'DQV OHV '20 HQ O
DEVHQFH
G¶DJHQFHGH O¶(DX FH VRQW OHVRIILFHVGH O¶HDXTXL DVVXUHQW ODJHVWLRQGH OD UHVVRXUFHHQ
HDX HQ UHVSHFW GHV QRUPHV IL[pHV SDU OD '&( (Q QRYHPEUH  RQ FRPSWDLW  
PDVVHV G
HDX HQ )UDQFH PpWURSROLWDLQH HW  GDQV OHV '20 WRXV PLOLHX[ DTXDWLTXHV
FRQIRQGXV &RQFHUQDQW OHV UpVHUYRLUV G¶HDX VRXWHUUDLQH  PDVVHV G¶HDX RQW pWp
GpQRPEUpHVGRQWHQPpWURSROHHWGDQVOHV'20
/¶LPSODQWDWLRQ JpRJUDSKLTXH GH SOXVLHXUV SRLQWV GH PHVXUH UpSDUWLV VXU WRXW OH WHUULWRLUH
IUDQoDLV SHUPHW GH VXLYUH SOXVLHXUV SDUDPqWUHV GH SROOXWLRQ GRQW OD FRQFHQWUDWLRQ GHV
SK\WRSKDUPDFHXWLTXHV &HV UpVHDX[ GH VXUYHLOODQFH SHUPHWWHQW GH GRQQHU XQH LPDJH





HW OHV WHQGDQFHVG¶pYROXWLRQDXQLYHDXG¶XQEDVVLQ&H UpVHDXHVWFRQVWLWXpGHVWDWLRQVGH
PHVXUHGRQWVWDWLRQVTXDOLWDWLYHVSRXUOHVHDX[VXSHUILFLHOOHVVWDWLRQVTXDOLWDWLYHV
SRXU OHV HDX[ VRXWHUUDLQHV HW  VWDWLRQV GH VXLYL TXDQWLWDWLI GHV HDX[ VRXWHUUDLQHV
/HUpVHDXGHFRQWU{OHRSpUDWLRQQHO5&2,ODVVXUHOHVXLYLGHWRXWHVOHVPDVVHVG¶HDX
TXLQHSRXUURQWSDVDWWHLQGUH OHERQpWDW FKLPLTXHHWpFRORJLTXHHQ/¶pWDW FKLPLTXH
G¶XQH HDX HVW FDUDFWpULVp SDU OH QLYHDX GH FRQFHQWUDWLRQ G¶XQH OLVWH GH  VXEVWDQFHV
SULRULWDLUHVHW GDQJHUHXVHV $QQH[H  WDQGLVTXH O¶pWDW pFRORJLTXHVHEDVHVXU ODTXDOLWp
GHVPHVXUHVELRORJLTXHVGH FHUWDLQVSDUDPqWUHVSK\VLFRFKLPLTXHV S+QLWUDWHV VXOIDWHV
SKRVSKDWHVHWF HW V¶LO \ D OLHX GHPHVXUHV GHVSK\WRSKDUPDFHXWLTXHV /HV VXEVWDQFHV























 SRLQWV GH PHVXUH GH OD TXDOLWp GHV FRXUV G¶HDX /D )LJXUH  GpFULW OD GLVWULEXWLRQ
VSDWLDOHGHVSULQFLSDX[SRLQWVGHPHVXUHHWSUpVHQWHOHQRPEUHGHSHVWLFLGHVTXDQWLILpVVXU
O¶HQVHPEOHGXWHUULWRLUHIUDQoDLVHQDLQVLTXHODPR\HQQHDQQXHOOHGHVFRQFHQWUDWLRQV






SRXU OHEDVVLQSDULVLHQHW HQ$GRXU*DURQQH RXSRXU GHV UpJLRQVj WUDGLWLRQPDUDvFKqUH
FRPPH HQ 0DUWLQLTXH HW HQ *XDGHORXSH 1RWRQV TXH  SRLQWV SUpVHQWHQW XQH PR\HQQH
DQQXHOOHVXSpULHXUHjJOPDMRULWDLUHPHQWGDQVOHV]RQHVGHJUDQGHVFXOWXUHVGXEDVVLQ
SDULVLHQ6HXOHPHQWGHVSRLQWVSUpVHQWHQWXQHFRQWDPLQDWLRQUHODWLYHPHQWIDLEOHDYHF
GHVFRQFHQWUDWLRQV WRWDOHVPR\HQQHV LQIpULHXUHVjJO (QPpWURSROHVHXOVGHV
SRLQWVVRQWH[HPSWVGHSHVWLFLGHV&HVSRLQWVVRQWPDMRULWDLUHPHQWVLWXpVGDQVOHVUpJLRQV
SHXDJULFROHVRXjDJULFXOWXUHSHXLQWHQVLYH/D)LJXUHSUpVHQWHOHVSHVWLFLGHVOHVSOXV





GHV DQDO\VHV FRQFHUQDQW O¶$03$ /¶DWUD]LQH ELHQ TX¶LQWHUGLWH GHSXLV  HVW HQFRUH
SUpVHQWH &H VRQW VXUWRXW VHV PpWDEROLWHV TXL VRQW OHV SOXV IUpTXHPPHQW TXDQWLILpV






RUJH '¶DXWUHV SHVWLFLGHV j FKDPSV G¶DFWLRQ SOXV ODUJH VRQW UHWURXYpV FRPPH OH
SURS\]DPLGHXWLOLVpGDQV OHVJUDQGHVFXOWXUHVPDLVDXVVLHQYLWLFXOWXUHSRXU OH WUDLWHPHQW
GHVDUEUHVIUXLWLHUVRXHQFXOWXUHVOpJXPLqUHV3DUPLOHVSHVWLFLGHVjXVDJHQRQKHUELFLGHHW
LQWHUGLWVG¶XWLOLVDWLRQRQSHXWFLWHUOHQDOHGLQVHFWLFLGHHWOHFDSWDIROIRQJLFLGH
'DQV OHV '20 OHV  SHVWLFLGHV OHV SOXV VRXYHQW TXDQWLILpV GDQV OHV FRXUV G¶HDX VRQW
SULQFLSDOHPHQWGHVIRQJLFLGHVHWGHV LQVHFWLFLGHV )LJXUH3DUPL OHVVXEVWDQFHV OHVSOXV
TXDQWLILpHVVRQWLQWHUGLWHVG¶XWLOLVDWLRQFKORUGpFRQHKH[DFKORURF\FORKH[DQHErWDGLXURQ




8Q WRWDOGHSHVWLFLGHVDpWp UHFKHUFKpDXPRLQVXQHIRLVGDQV OHFDGUHGXVXLYLGH OD
TXDOLWpGHVHDX[VRXWHUUDLQHVHQ&HVXLYLDHXOLHXVXUSRLQWVGHVXUYHLOODQFHHQ
)UDQFHPpWURSROLWDLQHHWSRLQWVGDQVOHV'20DSSDUWHQDQWWRXVDX[5&6HW5&2PLVHQ







VXG GH 3RLWRX&KDUHQWHV 6HXOHPHQW   GHV SRLQWV GH PHVXUH VHPEOHQW H[HPSWV GH
FRQWDPLQDWLRQ(QPpWURSROHOH0DVVLI&HQWUDOOHV$OSHVHWOHV3\UpQpHVVRQWOHV]RQHVOHV
SOXV SUpVHUYpHV PLOLHX[ GRPLQpV SDU O¶pOHYDJH H[WHQVLI WDQGLV TXH GDQV OHV '20 VHXO
0D\RWWH UHVWH HQFRUH SURWpJpH /HV UpVXOWDWV RQW PRQWUp XQH FRQWDPLQDWLRQ HQ SHVWLFLGH
UHODWLYHPHQW IDLEOH VXU   GHV SRLQWV GH PHVXUH DYHF GHV FRQFHQWUDWLRQV PR\HQQHV
LQIpULHXUHVjJO/HVVHFWHXUVDYHFGHVWHQHXUVVXSpULHXUHVjJOVRQW OHEDVVLQ
SDULVLHQHWOHFRXORLUUKRGDQLHQROHVVXLYLVVRQWWRXWHIRLVSOXVGHQVHV
/D PDMRULWp GHV  SRLQWV HQYLURQ  GHV PHVXUHV DIILFKDQW GHV FRQFHQWUDWLRQV
VXSpULHXUHVjJOHWJOHVWORFDOLVpHGDQVOHEDVVLQSDULVLHQOHFRXORLUUKRGDQLHQRX
HQ 0DUWLQLTXH (Q  VXU OHV  SHVWLFLGHV UHFKHUFKpV HQ PpWURSROH   VRQW
UHWURXYpV GDQV OHV QDSSHV SKUpDWLTXHV /D )LJXUH  SUpVHQWH OHV  SHVWLFLGHV OHV SOXV

























(Q PpWURSROHSDUPL FHV PROpFXOHV OD PDMRULWp VRQW GHVKHUELFLGHVHW GHVSURGXLWVGH
GpJUDGDWLRQ G¶KHUELFLGHV DORUV TX¶XQ VHXO IRQJLFLGH R[DGL[\O D pWp TXDQWLILp )LJXUH 
'RX]HFRPSRVpVVRQWSDUDLOOHXUVGHVPROpFXOHVHWGHVSURGXLWVGHGpJUDGDWLRQ LQWHUGLWV
DYDQW GpEXW  /HV KHUELFLGHV GH OD IDPLOOH GHV WULD]LQHV O¶DWUD]LQH HW OD VLPD]LQH
LQWHUGLWHV GHSXLV  VRQW SDUPL OHV  PROpFXOHV OHV SOXV TXDQWLILpHV GDQV OHV HDX[
VRXWHUUDLQHV/HVPpWDEROLWHVUHVWHQWWRXWGHPrPHSUpSRQGpUDQWVDYHFHQSUHPLHUSODQOD
GpVpWK\ODWUD]LQH  HW OD GpLVRSURS\OGpVpWK\ODWUD]LQH  /H JO\SKRVDWH HW VRQ
PpWDEROLWH O¶$03$ WUqV SUpVHQWV GDQV OHV FRXUV G¶HDX HQ PpWURSROH VRQW SHX TXDQWLILpV
GDQV OHVHDX[VRXWHUUDLQHV7RXWHIRLV OHXUIDLEOH IUpTXHQFHGHTXDQWLILFDWLRQ SHXWrWUH OLpH
DX[ OLPLWHV GHV WHFKQLTXHV G¶DQDO\VH SDU H[HPSOH SRXU OH JO\SKRVDWH OHV OLPLWHV GH
TXDQWLILFDWLRQGHVODERUDWRLUHVUHVWHQWpOHYpHVGHO¶RUGUHGXGL[LqPHGHJ/
&RQFHUQDQWOHV'20VXUOHVPROpFXOHVUHFKHUFKpHVSUqVGHRQWpWpUHWURXYpHV
GDQV OHV QDSSHV ,O V¶DJLW G¶LQVHFWLFLGHV G¶KHUELFLGHV HW GH IRQJLFLGHV DYHF XQH
SUpGRPLQDQFHGHVLQVHFWLFLGHVHWGHOHXUVSURGXLWVGHGpJUDGDWLRQ)LJXUH




HQIRQFWLRQGHVXVDJHVDJULFROHV  OHV LQVHFWLFLGHV +&+HWFKORUGpFRQHVRQWXQLTXHPHQW
GpWHFWpV HQ 0DUWLQLTXH HW HQ *XDGHORXSH DORUV TXH OHV KHUELFLGHV WHOV TXH OH GLXURQ OH
PRQXURQHW OHPpWRODFKORUHVRQWVXUWRXWSUpVHQWVj/D5pXQLRQHWHQ*X\DQH2QUHWURXYH
DXVVLOHPpWDEROLWHGHO¶DWUD]LQHODGpVpWK\ODWUD]LQHDYHFXQWDX[GHTXDQWLILFDWLRQGH
'DQV OH FDGUH GH OD VXUYHLOODQFH GHV PDVVHV G¶HDX R LO H[LVWH XQ QRPEUH pOHYp GH
SHVWLFLGHVHWGHOHXUVSURGXLWVGHGpJUDGDWLRQSUpVHQWDQWGHVSURSULpWpVSK\VLFRFKLPLTXHV




















)LJXUH  )UHTXHQFH GH TXDQWLILFDWLRQ DQQXHOOH GHV SHVWLFLGHV GDQV OHV HDX[
VRXWHUUDLQHV HQ PpWURSROH HQ KDXW HW GDQV OHV '20 HQ EDV SRXU O¶DQQpH 










DTXHXVHV DLQVL TXH GHV IDLEOHV OLPLWHV GH GpWHFWLRQ H[LJpHV SDU OHV UpJOHPHQWDWLRQV OH
GRVDJH GHV SHVWLFLGHV GDQV OHV PDVVHV G¶HDX UHVWH XQ H[HUFLFH DVVH] FRPSOH[H /HXU
DQDO\VH QpFHVVLWH GRQF O¶XWLOLVDWLRQ GH WHFKQLTXHV YDULpHV IDLVDQW LQWHUYHQLU GLIIpUHQWHV
pWDSHVQRWDPPHQWODSUpSDUDWLRQG¶pFKDQWLOORQVHWO¶DQDO\VHGHVH[WUDLWVYLDGHVWHFKQLTXHV
LQVWUXPHQWDOHVEDVpHVVXU ODFKURPDWRJUDSKLHFRXSOpHjGHVV\VWqPHVGHGpWHFWLRQHWGH
TXDQWLILFDWLRQ SHUIRUPDQWV /D SUpSDUDWLRQ GH O¶pFKDQWLOORQHVW XQH SKDVH LPSRUWDQWH GH OD
SURFpGXUH DQDO\WLTXH FDU HOOH SHUPHW GH FRQFHQWUHU OHV DQDO\WHV GDQV O¶H[WUDLW HW GH
PLQLPLVHUODSUpVHQFHGHFRPSRVpVLQWHUIpUHQWVORUVGHO¶pWDSHG¶LGHQWLILFDWLRQ/DSURFpGXUH
GHWUDLWHPHQWG¶pFKDQWLOORQUHSUpVHQWHGXWHPSVJOREDOG¶DQDO\VHHWFRQVWLWXHO¶XQHGHV
VRXUFHV LPSDFWDQW OH SOXV OD ILDELOLWp HW O¶H[DFWLWXGH GHV UpVXOWDWV G¶DQDO\VH &H WUDLWHPHQW
LQFOXWHQJpQpUDOXQHpWDSHG¶H[WUDFWLRQGHFRQFHQWUDWLRQHWVLQpFHVVDLUHGHSXULILFDWLRQ
D0pWKRGHVG¶H[WUDFWLRQ
/¶H[WUDFWLRQ SHXW VH IDLUH YLD GLIIpUHQWHV WHFKQLTXHV GRQW O¶REMHFWLI HVW GH FRQFHQWUHU OHV
PROpFXOHVGDQVXQVROYDQWFRPSDWLEOHDYHFO¶pWDSHDQDO\WLTXH/HVPpWKRGHVXWLOLVpHVSRXU
O¶H[WUDFWLRQ GHV SHVWLFLGHV SUpVHQWV GDQV O¶HDX UHSRVHQW SULQFLSDOHPHQW VXU OD WHFKQLTXH
G¶H[WUDFWLRQ OLTXLGHOLTXLGH //( HW O¶H[WUDFWLRQ OLTXLGHVROLGH 63( /¶H[WUDFWLRQ OLTXLGH
OLTXLGH HVW UHVWpH SHQGDQW ORQJWHPSV OD PpWKRGH GH UpIpUHQFH SRXU OHV SHVWLFLGHV
QRWDPPHQW SRXU OHV RUJDQRSKRVSKRUpV HW OHV RUJDQRD]RWpV (3$ 
6DQNDUDUDPDNULVKQDQ HW DO  &HSHQGDQW FHWWH WHFKQLTXH SUpVHQWH G¶XQH SDUW GH
QRPEUHX[ LQFRQYpQLHQWV XWLOLVDWLRQ GH JUDQGV YROXPHV GH VROYDQWV VRXYHQW WR[LTXHV
IRUPDWLRQG¶pPXOVLRQORUVGHO¶DJLWDWLRQGHVSKDVHVOLTXLGHVHWG¶DXWUHSDUWFHWWHSURFpGXUH
HVW SHX FRPSDWLEOH DYHF XQH DXWRPDWLVDWLRQ &HWWH PpWKRGH D pWp SURJUHVVLYHPHQW
UHPSODFpH SDU OHV WHFKQLTXHV G¶H[WUDFWLRQ OLTXLGHVROLGH /H SULQFLSH GH FHWWH WHFKQLTXH
FRQVLVWH j IDLUH SHUFROHU O¶pFKDQWLOORQ G¶HDX VXU XQH SKDVH VROLGH DGVRUEDQWH LQLWLDOHPHQW









3RXU O¶H[WUDFWLRQ GHV SHVWLFLGHV SUpVHQWV GDQV OHV PDWULFHV DTXHXVHV GH QRPEUHXVHV
SKDVHV VROLGHV VRQW SURSRVpHV /HV SOXV XWLOLVpHV VRQW OHV SKDVHV SRO\PpULTXHV IRUPpHV
G¶XQFRSRO\PqUHSRO\VW\UqQHGLYLQ\OEHQ]qQH36'9% OHVSKDVHVjEDVHGHVLOLFHJUHIIpH
SDU GHV JURXSHPHQWV RFWDGpF\OH & HW OHV SKDVHV VROLGHV pFKDQJHXVHV G¶LRQ WRXWHV
FRPPHUFLDOHPHQW GLVSRQLEOHV VRXV IRUPHV GH FRORQQHV GH FDUWRXFKHV RX GH GLVTXHV
/¶XWLOLVDWLRQGHVFDUWRXFKHV63(jEDVHGHVLOLFHJUHIIpH&SRXUO¶H[WUDFWLRQGHVSHVWLFLGHV
HVW ODUJHPHQW UpSDQGXH&HOOHFLpWDQWGLVSRQLEOHVRXVGLIIpUHQWHVGpQRPLQDWLRQVVHORQ OHV
PRGLILFDWLRQV GHV IRQFWLRQV GH OD SKDVH VROLGH /H 7DEOHDX  SUpVHQWH GHV H[HPSOHV GH
SKDVHVHWOHXUVDSSOLFDWLRQV675$7$&,62/87(&HWF7RXWHIRLVOHXUVXWLOLVDWLRQV
SRXU OHVSHVWLFLGHVSRODLUHVjFDUDFWqUHVQHXWUHDFLGHVRXEDVLTXHV UHVWHQW WRXWGHPrPH
DVVH] OLPLWpHV $FWXHOOHPHQW OD FDSDFLWp G¶H[WUDFWLRQ GH FHV SHVWLFLGHV V¶HVW IRUWHPHQW
DPpOLRUpH YLD O¶XWLOLVDWLRQ GH SKDVH SRO\PpULTXH j EDVH GX FRSRO\PqUH SRO\VW\UqQH
GLYLQ\OEHQ]qQH 36'9% /D SRVVLELOLWp GH IRQFWLRQQDOLVDWLRQ GH FH GHUQLHU DYHF GHV
JURXSHPHQWV WHOV TXH OH YLQ\OS\UUROLGRQH OH YLQ\OLPLGD]ROH RX O¶K\GUR[\OH D SHUPLV
G¶DPpOLRUHU OHV LQWHUDFWLRQV SRODLUHV DYHF OHV SHVWLFLGHV G¶DXJPHQWHU OHV UHQGHPHQWV
G¶H[WUDFWLRQ GHV FRPSRVpV j FDUDFWqUH LRQLTXH HW G¶pODUJLU DLQVL OH VSHFWUH GHV SHVWLFLGHV
DQDO\VpV /H 7DEOHDX  GpFULW pJDOHPHQW OHV SKDVHV SRO\PpULTXHV 36'9% OHV SOXV
XWLOLVpHVDFWXHOOHPHQWSRXUO¶H[WUDFWLRQGHVSHVWLFLGHV
E/HVWHFKQLTXHVG¶DQDO\VH
(Q IRQFWLRQGHVSURSULpWpV SK\VLFRFKLPLTXHV GHV SHVWLFLGHV UHFKHUFKpV GHX[ WHFKQLTXHV
DQDO\WLTXHV VRQW JpQpUDOHPHQW XWLOLVpHV SRXU O¶LGHQWLILFDWLRQ HW OD TXDQWLILFDWLRQ GH FHV
FRPSRVpV ODFKURPDWRJUDSKLHHQSKDVHJD]HXVH &3*HW ODFKURPDWRJUDSKLHHQSKDVH
OLTXLGH&3/FRXSOpHVjGHVGpWHFWHXUVXQLYHUVHOVRXVSpFLILTXHV
/D &3* HVW XQH WHFKQLTXH GH VpSDUDWLRQ SOXV JpQpUDOHPHQW DSSOLTXpH SRXU O¶DQDO\VH GH
PROpFXOHVQRQWKHUPRODELOHVYRODWLOHVRXVHPLYRODWLOHVDSRODLUHVRXPRGpUpPHQWSRODLUHV
&HWWHWHFKQLTXHVpSDUDWLYHSHXWrWUHDVVRFLpHjGLIIpUHQWVGpWHFWHXUVGpWHFWHXUjLRQLVDWLRQ
GH IODPPH ),' GpWHFWHXUj FDSWXUH G
pOHFWURQV (&' RXGpWHFWHXU WKHUPRwRQLTXH 7,'
/LVND HW DO  /¶(&' HVW ELHQ DGDSWp SRXU GHV FRPSRVpV pOHFWURQpJDWLIV GRQW OHV
FRPSRVpV KDORJpQpV FRPPH OHV SHVWLFLGHV RUJDQRFKORUpV 6DQWRV HW DO  /HV
FRPSRVpVFRPSUHQDQWGHVDWRPHVGHSKRVSKRUHHWG¶D]RWH WHOVTXH OHVSKpQ\OXUpHV OHV
WULD]LQHV RX OHV SHVWLFLGHV RUJDQRSKRVSKRUpV VRQW TXDQW j HX[ GpWHFWpV j O¶DLGH GX 7,'
6DQWRV HW DO  9DQ GHU +RII HW DO  3OXV UpFHPPHQW OD &3* FRXSOpH j OD
VSHFWURPpWULHGHPDVVH&3*60DSHUPLVG¶DPpOLRUHUOHVSHUIRUPDQFHVGHGpWHFWLRQGHV
SHVWLFLGHVHQWHUPHVGHVHQVLELOLWpHWGHVpOHFWLYLWp
&HV GHUQLqUHV DQQpHV OH PDUFKp GHV SURGXLWV SK\WRVDQLWDLUHV V¶HVW RULHQWp YHUV OH
GpYHORSSHPHQW GH VXEVWDQFHV DFWLYHV SOXV VpOHFWLYHV DX[ FLEOHV j DWWHLQGUH HW PRLQV
SHUVLVWDQWHVGDQVO¶HQYLURQQHPHQW&HSHQGDQWODPDMRULWpGHFHVIRUPXODWLRQVFRPSUHQQHQW
GHV PROpFXOHV SRODLUHV HW IDFLOHPHQW GpJUDGDEOHVUHQGDQW OHXU DQDO\VH SDU &3* SOXV





*DUFLD 'H/ODVHUDHW DO  /LX HW DO  JUkFH jXQH SOXVJUDQGHVpOHFWLYLWp /D
GpWHFWLRQ SDU IOXRUHVFHQFH HVW SOXV SHUIRUPDQWH HQ WHUPHV GH VHQVLELOLWp HW GH VpOHFWLYLWp
SRXU O¶DQDO\VH GHV SHVWLFLGHV 9DVVLODNLV HW DO  &HWWH PpWKRGH GH GpWHFWLRQ UHVWH
FHSHQGDQW OLPLWpH DX[ FRPSRVpV SRVVpGDQW GHV JURXSHPHQWV IOXRURSKRUHV RX DX[
FRPSRVpV D\DQW VXEL XQH GpULYDWLRQ FKLPLTXH (O 0UDEHW  3OXV UpFHPPHQW OH











































































OHV FRXSODJHV &3/60 VRQW GH SOXV HQ SOXV IUpTXHPPHQW DGRSWpV SRXU O¶DQDO\VH GHV
SHVWLFLGHV GH SRODULWp YDULpHV 8WLOLVpV HQ PRGH QpJDWLI RX SRVLWLI FHV GHX[ LQWHUIDFHV
SHUPHWWHQW G¶DQDO\VHU XQH ODUJH JDPPH GH SHVWLFLGHV DFLGHV QHXWUHV RX EDVLTXHV










/HVPpWKRGHVDQDO\WLTXHV VRQW GpYHORSSpHVSRXUXQH IDPLOOHRXXQJURXSHGHFRPSRVpV







6XQ HW DO  RX HQFRUH VXU O¶DVVRFLDWLRQ GH GHX[ TXDGULS{OHV HW G¶XQH WUDSSH G¶LRQV








SHVWLFLGHVSDU ODPpWKRGH/&0606HVWGHYHQXH WUqVUpSDQGXHSRXU OHVXLYLGH ODTXDOLWp
GHV PLOLHX[ DTXDWLTXHV /H 7DEOHDX  SUpVHQWH GH IDoRQ V\QWKpWLTXH TXHOTXHV pWXGHV
UHFHQVpHV GDQV OD OLWWpUDWXUH ,O PHW HQ pYLGHQFH OD GLYHUVLWp GHV FRQGLWLRQV DQDO\WLTXHV
SRXYDQWrWUHPLVHVHQ°XYUHORUVGHO¶XWLOLVDWLRQGHOD/&0606SRXUO¶DQDO\VHGHUpVLGXV
GH SHVWLFLGHV GDQV GLIIpUHQWHV PDVVHV G¶HDX /HV OLPLWHV GH TXDQWLILFDWLRQ /4 GHV
SHVWLFLGHV GDQV O¶HDX GpSHQGHQW IRUWHPHQW RXWUH OD SHUIRUPDQFH LQVWUXPHQWDOH GX




VXSSUHVVLRQ GX VLJQDO SRXU OHV SHVWLFLGHV SRODLUHV ORUV GH O¶DQDO\VH SDU /&(6,0606
0D]]HOODHWDO+RJHQERRPHWDO

7RXWHIRLV OHV WHQGDQFHV VRQW DX[ GpYHORSSHPHQWV GH PpWKRGHV G¶DQDO\VH PXOWLUpVLGXV
UDSLGHVHWjPRLQGUHFRXWHWFHFLSDUVLPSOLILFDWLRQGHVGLIIpUHQWHVpWDSHVOLpHVj O¶DQDO\VH
GHV SHVWLFLGHV &HFL UHQG QpDQPRLQV O¶H[HUFLFH SOXV GLIILFLOH FDU OH QRPEUH LPSRUWDQW GH








/D VXUYHLOODQFH GHV SHVWLFLGHV GDQV OHV GLIIpUHQWV PLOLHX[ DTXDWLTXHV QpFHVVLWH RXWUH
O¶XWLOLVDWLRQ GH WHFKQLTXHV HW GH PpWKRGHV G¶DQDO\VH HIILFDFHV XQH VWUDWpJLH
G¶pFKDQWLOORQQDJHDGDSWpHDILQG¶REWHQLUXQpFKDQWLOORQUHSUpVHQWDWLIGXPLOLHXpWXGLp3DUPL
OHV SULQFLSDOHV pWDSHV G¶XQH GpPDUFKH DQDO\WLTXH O¶pFKDQWLOORQQDJH HVW SULPRUGLDO FDU LO
FRQGLWLRQQH ODSHUWLQHQFHGHV UpVXOWDWVG¶DQDO\VH /DTXDOLWpGH O¶pFKDQWLOORQQDJHDXUDXQH
LQFLGHQFH QRQQpJOLJHDEOH VXU OD ILDELOLWp HW OD UHSUpVHQWDWLYLWp GX UpVXOWDW ILQDO /HV
WHFKQLTXHVG¶pFKDQWLOORQQDJHWUDGLWLRQQHOOHPHQWXWLOLVpHVORUVGHVFDPSDJQHVGHVXUYHLOODQFH
GH OD TXDOLWp GHV PLOLHX[ DTXDWLTXHV VRQW EDVpHV VXU XQ SUpOqYHPHQW SRQFWXHO &HWWH
PpWKRGHG¶pFKDQWLOORQQDJHFRQVLVWHjSUpOHYHUXQFHUWDLQYROXPHG¶HDXGDQVXQHERXWHLOOH
RXXQ IODFRQ DSSURSULpTXL HVW HQVXLWH WUDQVSRUWp HQ ODERUDWRLUHSRXU DQDO\VH $SDUWLU GX































































































SKRWRVHQVLEOHV VXVFHSWLEOHV GH VH GpJUDGHU RX G¶rWUH WUDQVIRUPpV HQ FRPSRVpV





GH SURSULpWpV GH O¶pFKDQWLOORQ G¶HDX $ILQ G¶DVVXUHU XQH PHLOOHXUH TXDOLWp GHV UpVXOWDWV
G¶DQDO\VHXQFHUWDLQQRPEUHGHQRUPHVHWUHFRPPDQGDWLRQVUpJLWO¶pFKDQWLOORQQDJHSRQFWXHO
GDQV OHV HDX[ GH VXUIDFHV HW VRXWHUUDLQHV &HFL FRQFHUQH SDU H[HPSOH OD ORJLVWLTXH
PDWpULHOGHSUpOqYHPHQWIODFRQQDJHWUDQVSRUWFRQVHUYDWLRQODVWUDWpJLHG¶pFKDQWLOORQQDJH
FULWqUHV GHGpILQLWLRQGHVSRLQWV GH SUpOqYHPHQW SHUWLQHQWV IUpTXHQFHVG¶pFKDQWLOORQQDJH
HWFRXGHVRXWLOVGHSULVHGHGpFLVLRQ LQWHUSUpWDWLRQGHVGRQQpHVG¶pFKDQWLOORQQDJH&HV
QRUPHV VRQW SUpVHQWpHV GDQV OH 7DEOHDX  /HV GLIIpUHQWHV VWUDWpJLHV G¶pFKDQWLOORQQDJH
GpYHORSSpHVSRXU OHVSURJUDPPHVGHVXUYHLOODQFHGHVSHVWLFLGHVSUpFLVHQW OHVIUpTXHQFHV
GHSUpOqYHPHQWDGDSWpHVSRXUXQ VXLYL VXU OH ORQJ WHUPHGH ODTXDOLWpGHVPDVVHVG¶HDX
'DQV OHFDGUH'&(FHVIUpTXHQFHVG¶pFKDQWLOORQQDJHVRQWGpILQLHVSDUGHVFLUFXODLUHV  OD
FLUFXODLUH&(GXRFWREUHUHODWLYHjODVXUYHLOODQFHGHVHDX[VRXWHUUDLQHVHQ
)UDQFH ODFLUFXODLUH&(GXMXLOOHWSRXU OHVHDX[GHVXUIDFHHW ODFLUFXODLUH
&(  GX  PDUV  SRXU OHV HDX[ OLWWRUDOHV HW GH WUDQVLWLRQ 3RXU OHV SHVWLFLGHV
LQVFULWVGDQV OD OLVWHGHVVXEVWDQFHVGDQJHUHXVHVHWRXSULRULWDLUHV '&( ODIUpTXHQFH
























































'DQV OH FDGUH GH OD VXUYHLOODQFH GH OD TXDOLWp GHV PDVVHV G¶HDX OHV IDLEOHV IUpTXHQFHV
G¶pFKDQWLOORQQDJHQHSHUPHWWHQWSDVGH UHQGUHFRPSWHGH OD UpHOOHG\QDPLTXHGHVIOX[ GH
SHVWLFLGHVGDQV OHPLOLHX&HFL SRVHXQ UpHO SUREOqPHGH UHSUpVHQWDWLYLWpGHVpFKDQWLOORQV
SUpOHYpV SRXU O¶DQDO\VH FDU GHV LQIRUPDWLRQV SHUWLQHQWHV FRQFHUQDQW OHV QLYHDX[ GH
FRQWDPLQDWLRQV SROOXWLRQ SRQFWXHOOH RX SLF GH SROOXWLRQ GLIIXVH SHXYHQW pFKDSSHU j OD
VXUYHLOODQFH8QHVROXWLRQSRXUXQHPHLOOHXUHUHSUpVHQWDWLYLWpGXQLYHDXUpHOGHODSROOXWLRQ
HVW G¶DXJPHQWHU OHV IUpTXHQFHV G¶pFKDQWLOORQQDJH UpDOLVpHV j GHV LQWHUYDOOHV GH WHPSV
UpJXOLHU1pDQPRLQVFHODLPSOLTXHXQHORJLVWLTXHDVVH]FRWHXVHDYHFG¶LPSRUWDQWVYROXPHV
G¶HDX[jWUDLWHUHWXQLQYHVWLVVHPHQWHQWHPSVQRQQpJOLJHDEOH
$ILQ GH VDWLVIDLUH DX[ QRXYHOOHV H[LJHQFHV GH VXUYHLOODQFH GHV PLOLHX[ DTXDWLTXHV HW GH
GLVSRVHUGHGRQQpHVILDEOHVSHUPHWWDQWGHPLHX[FDUDFWpULVHU ODYDULDWLRQVSDWLRWHPSRUHOOH
GHV SHVWLFLGHV GDQV OHV GLIIpUHQWV FRPSDUWLPHQWV DTXDWLTXHV LO HVW DSSDUX QpFHVVDLUH GH
GpYHORSSHUGHVV\VWqPHVG¶pFKDQWLOORQQDJHSHUIRUPDQWVSHUPHWWDQWG¶DYRLUXQHLPDJHSOXV
UHSUpVHQWDWLYH GH O¶pWDW FKLPLTXH GHV PDVVHV G¶HDX 'H FH FRQVWDW HVW QpH O¶LGpH GH
GpYHORSSHUGHVpFKDQWLOORQQHXUVSDVVLIVFRQGXLVDQWjGHVPHVXUHVLQWpJUpHVGHODSROOXWLRQ
HW RIIUDQW DLQVL GHQRXYHOOHV DOWHUQDWLYHVSRXU OD VWUDWpJLHG¶pFKDQWLOORQQDJH GDQV OH FDGUH
G¶XQHVXUYHLOODQFHGHVPLOLHX[DTXDWLTXHV
,,,QWURGXFWLRQjO¶pFKDQWLOORQQDJHSDVVLI
/HV pFKDQWLOORQQHXUV SDVVLIV VRQW XWLOLVpV GHSXLV SOXV GH  DQV SRXU OD VXUYHLOODQFH GHV
SROOXDQWVGDQVO¶HQYLURQQHPHQW,OVRQWpWpLQLWLDOHPHQWFRQoXVHWXWLOLVpVSRXUODVXUYHLOODQFH
GH OD TXDOLWp GH O¶DLU QRWDPPHQW SRXU OH VXLYL GX GLR[\GH GH VRXIIUH 62 GX GLR[\GH
G¶D]RWH 12 GH O¶R]RQH 2 GX EHQ]qQH GX WROXqQH GX [\OqQH HW G¶DXWUHV FRPSRVpV
RUJDQLTXHV YRODWLOHV 1DPLHVQLN HW DO  &HV GHUQLqUHV DQQpHV OHV pFKDQWLOORQQHXUV
SDVVLIVRQW pWppJDOHPHQWGpYHORSSpVHW XWLOLVpVSRXU OH VXLYLGHGLIIpUHQWHV FDWpJRULHVGH
SROOXDQWVGDQVOHVPLOLHX[DTXDWLTXHV&HWWHPpWKRGHHVWEDVpHVXUO¶XWLOLVDWLRQGHGLVSRVLWLIV
FDSDEOHV GH FRQFHQWUHU LQVLWX OHV PLFURSROOXDQWV SUpVHQWV GDQV OH PLOLHX DTXDWLTXH
SHUPHWWDQWDLQVLGHPHWWUHHQpYLGHQFHODSUpVHQFHGHFRPSRVpVSDUIRLV LQGpWHFWDEOHVSDU
OHV DSSURFKHV FODVVLTXHV G¶DQDO\VH /¶XQ GHV QRPEUHX[ DYDQWDJHV HW LQWpUrWV GH FHV






8Q pFKDQWLOORQQHXU SDVVLI HVW JpQpUDOHPHQW IRUPp G¶XQH SKDVH UpFHSWULFH FRQVWLWXpH G¶XQ
PDWpULDX OLTXLGH RX VROLGHD\DQW GHV DIILQLWpV SRXU OHV SROOXDQWV FLEOHV VpSDUpHGX PLOLHX
DTXHX[SDUXQHPHPEUDQHGHGLIIXVLRQTXLUpJXOHO¶DFFXPXODWLRQGHVFRPSRVpVDXVHLQGH
O¶pFKDQWLOORQQHXU /¶DFFXPXODWLRQ GHV FRPSRVpV GDQV O¶pFKDQWLOORQQHXU VH IDLW SDU VLPSOH
GLIIXVLRQGHVDQDO\WHVHQWUHODSKDVHDTXHXVHHWO¶pFKDQWLOORQQHXU
/HWUDQVIHUWGHPDVVHHQWUHFHVGHX[PLOLHX[V¶HIIHFWXHVHORQGHVUpJLPHVFLQpWLTXHVUpJLV
SDU GLIIpUHQWHV SKDVHV GH WUDQVSRUW GHV FRPSRVpV /¶DFFXPXODWLRQ GHV FRPSRVpV GDQV
O¶pFKDQWLOORQQHXU VH IDLW WRXW G¶DERUG GH IDoRQ OLQpDLUH VXLW HQVXLWH XQH SKDVH FXUYLOLJQH
GpILQLHSDUXQHGLPLQXWLRQGHODYLWHVVHG¶DFFXPXODWLRQHW HQILQXQH]RQHG¶pTXLOLEUHROD
FRQFHQWUDWLRQGHVFRPSRVpVGDQVO¶pFKDQWLOORQQHXUQ¶pYROXHSOXVDYHFWHPSV)LJXUH/H






















/¶DSSOLFDWLRQGHFHWWH ORLSK\VLTXHj O¶pFKDQWLOORQQDJHSDVVLIHVWEDVpHVXU O¶H[LVWHQFHG¶XQ
JUDGLHQW OLQpDLUH GH FRQFHQWUDWLRQ HQWUH OHV GLIIpUHQWHV LQWHUIDFHV G¶pFKDQJH GH
O¶pFKDQWLOORQQHXUVXUXQHSUpGRPLQDQFHGHVPpFDQLVPHVGHGLIIXVLRQPROpFXODLUHGXUDQWOH













VXU FHWWH FRXFKHG¶HDXDX FRQWDFW GLUHFW DYHF OD PHPEUDQH GH GLIIXVLRQ HVW UHODWLYHPHQW
GLIIpUHQW GH FHOXL GX PLOLHX DTXDWLTXH R HVW GpSOR\p O¶pFKDQWLOORQQHXU /D PHPEUDQH GH
GLIIXVLRQ IDLVDQW RIILFH GH EDUULqUH UpJXOH HQVXLWH OHXU SDVVDJH YHUV OD SKDVH UpFHSWULFH
/¶LQWHUIDFH PHPEUDQHSKDVH UpFHSWULFH GpILQLW XQH DXWUH FRXFKH OLPLWH GLWH ©SKDVH

























)OX[ GH PDVVH GDQV OD PHPEUDQH GH GLIIXVLRQ G¶pSDLVVHXU įP OH SDVVDJH GDQV OD
PHPEUDQH GH GLIIXVLRQ WLHQW FRPSWH GHV FRQFHQWUDWLRQV &P HW &P UHVSHFWLYHPHQW
FRQFHQWUDWLRQGXFRPSRVpGDQVODERUQHVXSpULHXUHGHODPHPEUDQHGXF{WpGXELRILOPHW

















FRQGXFWULFH GX IOX[ SHXW DXVVL rWUH FRPSDUp FRPPH XQ WHUPH GH FRQGXFWLYLWp JOREDO
3DUDOOqOHPHQWO¶LQYHUVHGHFHWWHFRQGXFWLYLWpFRUUHVSRQGjXQWHUPHGpILQLVVDQWODUpVLVWDQFH


















'Z 'P HW 'E UHSUpVHQWHQW UHVSHFWLYHPHQW OHV FRHIILFLHQWVGH GLIIXVLRQG¶XQ FRPSRVp GDQV
O¶HDXOHELRILOPHWODPHPEUDQHGHGLIIXVLRQ
&HWWHH[SUHVVLRQGpPRQWUHO¶DGGLWLYLWpGHVGLIIpUHQWHVUpVLVWDQFHVGHWUDQVIHUWG¶XQFRPSRVp
YHUV ODSKDVH UpFHSWULFH /D UpVLVWDQFHJOREDOHHVW DLQVLPRLQV LPSRUWDQWHSRXUGH IDLEOHV






$ P HW 9V P GpVLJQHQW UHVSHFWLYHPHQW OD VXUIDFH G¶pFKDQJH HW OH YROXPH WRWDO GH OD
SKDVHUpFHSWULFH-OHIOX[GHPDWLqUHQJPV
.VZ UHSUpVHQWH OD FRQVWDQWH GH SDUWDJH G¶XQ DQDO\WH HQWUH O¶pFKDQWLOORQQHXU HW OD SKDVHDTXHXVH (OOH GpILQLW O¶DIILQLWp JOREDOH G¶XQ FRPSRVp HQWUH O¶pFKDQWLOORQQHXU HW O¶HDX (OOH





9PHW9U GpVLJQHQW UHVSHFWLYHPHQW OHV YROXPHV P GH ODPHPEUDQHGHGLIIXVLRQHW GH ODSKDVHUpFHSWULFH6LRQWLHQWFRPSWHGHODPDVVHG¶DQDO\WHUHWHQXHGDQVODSKDVHUpFHSWULFH
HW OD PHPEUDQH GH GLIIXVLRQ DORUV 9V HVW pJDO j OD VRPPH GH 9U HW 9P 0DLV SOXV
JpQpUDOHPHQWVHXOHODSKDVHUpFHSWULFHHVWSULVHHQFRPSWHORUVGHODTXDQWLILFDWLRQ



















&HWWH IRQFWLRQ GpFULW XQH DXJPHQWDWLRQ GH OD FRQFHQWUDWLRQ G¶XQ FRPSRVp GDQV
O¶pFKDQWLOORQQHXU HQ IRQFWLRQ GX WHPSV G¶H[SRVLWLRQ MXVTX¶j O¶REWHQWLRQ G¶XQ SODWHDX
FRUUHVSRQGDQW j XQ SRLQW G¶pTXLOLEUH R OD FRQFHQWUDWLRQ GDQV O¶pFKDQWLOORQQHXU UHVWH
FRQVWDQWH )LJXUH  $X FRXUV GH OD SKDVH OLQpDLUH G¶DFFXPXODWLRQ HW GH OD SKDVH







'DQV OH FDV G¶XQ pFKDQWLOORQQDJH HQ PRGH ©pTXLOLEUHª OH WHPSV GH GpSORLHPHQW GX
GLVSRVLWLI GDQV O¶HDX GRLW rWUH VXIILVDPPHQW ORQJ DILQ TXH V¶pWDEOLVVHQW GHV FRQGLWLRQV
G¶pTXLOLEUHWKHUPRG\QDPLTXHHQWUHODSKDVHDTXHXVHHWODSKDVHUpFHSWULFH(QFRQQDLVVDQW
ODFRQVWDQWHGHSDUWDJH.VZ G¶XQFRPSRVp FDOFXOpHQ ODERUDWRLUHRQSHXWGpWHUPLQHUVD
FRQFHQWUDWLRQ GDQV O¶HDX &Z $ SDUWLU GH O¶pTXDWLRQ  HQ FRQVLGpUDQW TXH OH WHPSV






IDLEOHV G\QDPLTXHV GH IOX[ GH SROOXDQWV HW GH PLQLPHV IOXFWXDWLRQV GH FRQFHQWUDWLRQV /D
FRQFHQWUDWLRQ GDQV OD SKDVH DTXHXVH FDOFXOpH YLD FHWWH PpWKRGH HVW pTXLYDOHQWH j XQH






,O FRQFHUQH OHV pFKDQWLOORQQHXUV TXL DFFXPXOHQW GHV SROOXDQWV GH IDoRQ FRQWLQXH VDQV
DWWHLQGUH OH SRLQW G¶pTXLOLEUH GXUDQW OD SpULRGH G¶pFKDQWLOORQQDJH &HV GLVSRVLWLIV VRQW
FDUDFWpULVpVSDUXQHJUDQGHFDSDFLWpG¶DFFXPXODWLRQSHUPHWWDQWXQHQULFKLVVHPHQWHIILFDFH
GHV FRPSRVpV FLEOHV GDQV O¶pFKDQWLOORQQHXU /H PRGH LQWpJUDWLI FDUDFWpULVp SDU XQH ]RQH
G¶DFFXPXODWLRQ OLQpDLUH )LJXUH  SHUPHW GH FDOFXOHU OD FRQFHQWUDWLRQ PR\HQQH G¶XQ
FRPSRVp GDQV OH PLOLHX DTXHX[ SRXU XQH SpULRGH G¶pFKDQWLOORQQDJH GRQQpH $ SDUWLU GH
O¶pTXDWLRQ  O¶pFKDQWLOORQQDJH LQWpJUDWLI HVW PRGpOLVp HQ FRQVLGpUDQW TXH GDQV OD ]RQH




OLPLWp OH WHUPH > ([SNH W@ GH O¶pTXDWLRQ  VH UpGXLW j NH SHUPHWWDQW DLQVL G¶H[SULPHU
O¶DFFXPXODWLRQLQWpJUDWLYHSDUODUHODWLRQFLGHVVRXV
&V &7:$5VW9Vļ0V &7:$5VW
0V QJ GpVLJQH OD PDVVH G¶DQDO\WH DFFXPXOpH GDQV O¶pFKDQWLOORQQHXU VXU XQH GXUpH
G¶H[SRVLWLRQ W MRXU HW &7:$ UHSUpVHQWH OD FRQFHQWUDWLRQ PR\HQQH GH O¶DQDO\WH GDQV O¶HDXSHQGDQWODSpULRGHG¶pFKDQWLOORQQDJHW
'DQV OH FDVG¶XQpFKDQWLOORQQHXU©LQWpJUDWLIª OH FDOFXOGH OD FRQFHQWUDWLRQPR\HQQHG¶XQ
FRPSRVp QpFHVVLWH GH FRQQDvWUH OH WDX[ G¶pFKDQWLOORQQDJH 5V GX FRPSRVp FLEOH /HV
pFKDQWLOORQQHXUVLQWpJUDWLIVSUpVHQWHQWO¶DYDQWDJHG¶rWUHDGDSWDEOHVjGHVPLOLHX[DTXDWLTXHV
VXMHWVjGHVIOXFWXDWLRQVGHFRQFHQWUDWLRQOLpHVjGHVpSLVRGHVGHSROOXWLRQ)LJXUH3RXU
GHV IUpTXHQFHVGHSUpOqYHPHQW UpGXLWVHW LQVXIILVDQWV FHV YDULDWLRQVSHXYHQWQHSDVrWUH
GpWHFWpHVSDUpFKDQWLOORQQDJHSRQFWXHO/HVpFKDQWLOORQQHXUV LQWpJUDWLIVYRQWDFFXPXOHUHQ
FRQWLQXOHVSROOXDQWVFLEOHVSUpVHQWVGDQVOHPLOLHXSHUPHWWDQWG¶LQWpJUHU ODSROOXWLRQVXU OD
SpULRGH G¶pFKDQWLOORQQDJH IRXUQLVVDQW DLQVL XQH LPDJH SOXV UHSUpVHQWDWLYH GH O¶pWDW GH
SROOXWLRQ GX PLOLHX *UkFH j OHXU JUDQGH FDSDFLWp GH FRQFHQWUDWLRQ LQVLWX OHV
pFKDQWLOORQQHXUVLQWpJUDWLIVSHUPHWWHQWGHTXDQWLILHUGHVFRPSRVpVSUpVHQWVjO¶pWDWGHWUDFH
RXG¶XOWUDWUDFHSDUIRLVLQGpWHFWDEOHVYLDOHVPpWKRGHVFRQYHQWLRQQHOOHV9UDQDHWDO











/D FRQFHSWLRQ HW OHV SURSULpWpV GHV pFKDQWLOORQQHXUV GRLYHQW UpSRQGUH j GHV VSpFLILFLWpV
LQKpUHQWHVDX[PLOLHX[G¶pFKDQWLOORQQDJHHWDX[SURSULpWpVSK\VLFRFKLPLTXHVGHVSROOXDQWV
FLEOHV/DJUDQGHYDULpWpG¶pFKDQWLOORQQHXUVSDVVLIVDFWXHOOHPHQWGLVSRQLEOHVSHUPHWXQVXLYL
GH SROOXDQWV RUJDQLTXHV H[WUrPHPHQW YDULpV 3OXVLHXUV pWXGHV ELEOLRJUDSKLTXHV VRQW
FRQVDFUpHV j OD GHVFULSWLRQ GHV GLIIpUHQWV GLVSRVLWLIV G¶pFKDQWLOORQQDJH SDVVLI GLVSRQLEOHV






3RXU OHVSROOXDQWVRUJDQLTXHVDSRODLUHV OH630'HVW VDQVGRXWH O¶pFKDQWLOORQQHXU OHSOXV
XWLOLVp&HOXLFLHVWIRUPpG¶XQHPHPEUDQHQRQSRUHXVHHQ/'3(GHFPGHORQJHWGH
FPGHODUJHVHPEODEOHjXQUXEDQGHIDLEOHpSDLVVHXURXPVFHOOpDX[GHX[
H[WUpPLWpV /D PHPEUDQH UHQIHUPHXQH SKDVH UpFHSWULFH FRPSRVpH G¶XQ YROXPH GH P/
G¶XQ OLSLGH GH KDXW SRLGV PROpFXODLUH ! GDOWRQV JpQpUDOHPHQW XQ SRO\PqUH GH
V\QWKqVHODWULROpLQH)LJXUH/DPHPEUDQH/'3(HVWQRQSRUHXVHPDLVHVWFRPSRVpH
GHSHWLWHVFDYLWpVG¶XQGLDPqWUHG¶HQYLURQQP9UDQDHWDO/DVpOHFWLYLWpGX630'
HVW EDVpH VXU OD WDLOOH GHV PROpFXOHV HW OHXU DIILQLWp DYHF OH PDWpULDX FRQVWLWXDQW OD
PHPEUDQH $LQVL OHV PDFURPROpFXOHV OHV FRPSRVpV SRODLUHV HW LRQLTXHV QH VRQW SDV
pFKDQWLOORQQpVSDUOH630'(QJpQpUDOOHVFRPSRVpVDSRODLUHVRXIDLEOHPHQWSRODLUHV/RJ
.RZ !  SUpVHQWHQWXQHJUDQGHDIILQLWpSRXU OD WULROpLQH 3HWW\HWDO /¶LQFRQYpQLHQW
PDMHXU GX 630' HVW O¶H[WUDFWLRQ GHV FRPSRVpV SLpJpV GDQV OD WULROpLQH QpFHVVLWDQW GHV
YROXPHV LPSRUWDQWV GH VROYDQW RUJDQLTXH /HV FDUDFWpULVWLTXHV K\GURSKREHV GH OD
PHPEUDQH HW GH OD SKDVH UpFHSWULFH FRQIqUHQW j FH GLVSRVLWLI XQH VSpFLILFLWp YLVjYLV GH
FRPSRVpV RUJDQLTXHV K\GURSKREHV WHOV TXH FHUWDLQV FRPSRVpV RUJDQRFKORUpV FRPPH
O¶KH[DFKORURF\FORKH[DQH SHVWLFLGHV OHV GLR[LQHV OHV SRO\FKORURELSKpQ\OHV 3&% RX


HQFRUH OHV K\GURFDUEXUHV DURPDWLTXHV SRO\F\FOLTXHV +$3 ,OV VRQW XWLOLVpV SRXU
pFKDQWLOORQQHUGHVSROOXDQWVGDQVGLIIpUHQWVFRPSDUWLPHQWVGHO¶HQYLURQQHPHQWWHOVTXHO¶DLU










,O HVW IRUPp G¶XQ WXEH SRUHX[ HQ FpUDPLTXH GH  FP GH ORQJ HW GH  PP G¶pSDLVVHXU
UHQIHUPDQW XQH FRXFKH G¶DGVRUEDQW VHF HW VROLGH VRXV IRUPH GH ELOOHV )LJXUH 




GXUpHG¶DFFXPXODWLRQ OLQpDLUHGpSHQGGXJUDGLHQW GH FRQFHQWUDWLRQGXFRPSRVpHWGH VRQ
FRHIILFLHQWGHWUDQVIHUWGHPDVVHGDQVODPHPEUDQH/HW\SHG¶DGVRUEDQWHVWVpOHFWLRQQpHQ
IRQFWLRQGHVFRPSRVpVG¶LQWpUrW&HGLVSRVLWLIHVWXWLOLVpQRWDPPHQWSRXUODVXUYHLOODQFHGHV
K\GURFDUEXUHV DURPDWLTXHV SRO\F\FOLTXHV +$3 FRPPH OH QDSKWDOqQH GHV FRPSRVpV
RUJDQLTXHV YRODWLOHV &29 GX W\SH %7(; EHQ]qQH WROXqQH pWK\OEHQ]qQH HW [\OqQH









,O HVW FRQVWLWXp G¶XQH PHPEUDQH VHPLSHUPpDEOH HQ SRO\pWK\OqQH j EDVVH GHQVLWp
/'3( VHSUpVHQWDQW JpQpUDOHPHQW VRXV IRUPHG¶XQ WXEHGHFPGH ORQJ IRUPDQW
XQHSRFKHSRXYDQWFRQWHQLUGHO¶HDXGpLRQLVpHG¶XQYROXPHJpQpUDOHPHQWFRPSULVHQWUH
 HW  PO )LJXUH  /D PHPEUDQH SUpVHQWH XQH pSDLVVHXU GH  PP HW
O¶pFKDQWLOORQQHXUHVWVFHOOpDX[H[WUpPLWpV/DIDLEOHSRURVLWpGHODPHPEUDQHHPSrFKH
WRXWH HQWUpH GH PDWLqUH VROLGH GDQV O¶pFKDQWLOORQQHXU pYLWDQW DLQVL WRXW ULVTXH
G¶LQWHUIpUHQFHSRXYDQWSURYHQLUGHVPDWLqUHVHQVXVSHQVLRQ&HVGLVSRVLWLIVVRQWVXUWRXW






/D IRUPH GH FHW pFKDQWLOORQQHXU HVW DVVH] VLPLODLUH j FHOOH GX 3'% )LJXUH  /H
0(6&2 HVW FRQVWLWXp G¶XQH PHPEUDQH GH GLDO\VH HQ FHOOXORVH RX G¶XQH PHPEUDQH
/'3( UHQIHUPDQW  XQ WXEHHQ VLOLFRQHRX XQEDUUHDX PDJQpWLTXH UHFRXYHUW G¶XQ ILOP




JpQpUDOHPHQW GH O¶HDX GLVWLOOpH FRQWHQX j O¶LQWpULHXU GH OD PHPEUDQH 'DQV XQ PLOLHX
DTXHX[GRQQp OH FRPSRVpGLIIXVHj WUDYHUV ODPHPEUDQHGH O¶pFKDQWLOORQQHXUJUkFHj
XQHGLIIpUHQFHGHSRWHQWLHO FKLPLTXHHQWUH O¶HDXGLVWLOOpHHW O¶HDXQDWXUHOOH OH FRPSRVp
VHUDHQVXLWHDGVRUEpSDUODILEUHLPSUpJQpH/H0(6&2IRQFWLRQQHVHORQOHSULQFLSHGH
OD 630( DYHF O¶DYDQWDJH GH Q¶XWLOLVHU DXFXQ VROYDQW SRXU O¶H[WUDFWLRQ GHV FRPSRVpV
UHWHQXVVXUODILEUHGpVRUSWLRQGLUHFWSDU*&/H0(6&2HVWSOXVDGDSWpDX[FRPSRVpV
RUJDQLTXHV K\GURSKREHV ,O D QRWDPPHQW pWp XWLOLVp GDQV OHV HDX[ GH VXUIDFH SRXU
pFKDQWLOORQQHU GHV FRPSRVpV RUJDQLTXHV SHUVLVWDQWV WHOV TXH OHV SRO\FKORURELSKpQ\OHV




)LJXUH  (FKDQWLOORQQHXU 0(6&2 IRUPp G¶XQH PHPEUDQH HQ /'3( VpSDUpH SDU






RUJDQLTXHVSRODLUHVSUpVHQWVGDQV OHVPDVVHVG¶HDX ,O HVW IDEULTXpDX[eWDWV8QLVSDU OH
ODERUDWRLUH(67 (QYLURQPHQWDO6DPSOLQJ7HFKQRORJ\EUHYHWpSDU O¶86*6 8QLWHG6WDWHV
*HRORJLFDO 6XUYH\ HW HVW FRPPHUFLDOLVp VRXV OH QRP G¶$TXD6HQVH3 (Q (XURSH OHV
32&,6 VRQW IRXUQLV SDU OD VRFLpWp ([SRVPHWHU 6XqGH TXL HVW GpSRVLWDLUH GX EUHYHW GH
O¶86*6
/H 32&,6 HVW FRQVWLWXp G¶XQH SKDVH UpFHSWULFH IRUPpH G¶XQ PDWpULDX VROLGH DGVRUEDQW
FRQWHQXHQWUHGHX[PHPEUDQHVPLFURSRUHXVHVHQSRO\pWKHUVXOIRQH3(6$ILQG¶pYLWHUWRXWH























 /D FRQILJXUDWLRQ GLWH ©SKDUPDFHXWLTXHª FRPSUHQG XQH SKDVH UpFHSWULFH 2DVLV +/%
IRUPpH G¶XQ FRSRO\PqUH PDFURSRUHX[ FRQVWLWXp GH GHX[ PRQRPqUHV  OH GLYLQ\OEHQ]qQH
'9% HW OH 1YLQ\OS\UUROLGRQH &HWWH VWUXFWXUH FRQIqUH j OD SKDVH +/% GHV SURSULpWpV
G¶LQWHUDFWLRQj OD IRLV K\GURSKLOHVHW OLSRSKLOHV&H PDWpULDX HVW LGHQWLTXH j ODSKDVH +/%
XWLOLVpH GDQV OHV FDUWRXFKHV 63( SRXU O¶H[WUDFWLRQ GH FRPSRVpV RUJDQLTXHV GH GLIIpUHQWH








PROpFXOHV K\GURSKLOHV WHOOHV TXH OHV SHVWLFLGHV OHV KRUPRQHV V\QWKpWLTXHV HW QDWXUHOOHV
$OYDUH]HWDO
+RUPLVFHVGHX[FRQILJXUDWLRQVVWDQGDUGLOQ¶HVWSDVH[FOXGHWURXYHUGDQVODOLWWpUDWXUHGHV












/D SpULRGH G¶H[SRVLWLRQ GHV 32&,6 GXUH JpQpUDOHPHQW  j  MRXUV $SUqV UHWUDLW GHV
pFKDQWLOORQQHXUV OHV32&,6VRQWULQFpVj O¶HDXGpLRQLVpHHW OHVFRPSRVpVVRQWH[WUDLWV DX
ODERUDWRLUH SDU GLIIpUHQWHV PpWKRGHV WHOOHV TXH OD 63( OD 36( 3UHVVXUL]HG 6ROYHQW
([WUDFWLRQ RX OHV XOWUDVRQV 7RXWHIRLV OD PpWKRGH 63( HVW OD SOXV UpSDQGXH /D SKDVH
DGVRUEDQWH GX 32&,6 HVW DORUV WUDQVIpUpH GDQV XQH FRORQQH 63( JpQpUDOHPHQW XQH
FDUWRXFKHHQSRO\SURS\OqQHpTXLSpHG¶XQIULWWpHQSRO\pWK\OqQHHWO¶H[WUDFWLRQHVWUpDOLVpHj
O¶DLGH G¶XQ VROYDQW RX G¶XQ PpODQJH GH VROYDQWV RUJDQLTXHV DSSURSULpV /¶DFpWRQLWULOH OH
PpWKDQRO O¶DFpWDWH G¶pWK\OH VRQW OHV VROYDQWV RUJDQLTXHV OHV SOXV XWLOLVpV SRXU O¶H[WUDFWLRQ
GHV 32&,6 YHUVLRQ SKDUPDFHXWLTXH 2$6,6 +/% &KDUOHVWUDHW DO  /LVVDOGH HW DO
%XHQRHWDO
3RXU OD YHUVLRQ JpQpULTXH GHV PpODQJHV GH SOXVLHXUV VROYDQWV WHO TXH OH PpODQJH
GLFKORURPpWKDQHWROXqQHPpWKDQRO -DURVRYDHWDO 5XMLUDODL HW DO &HUQRFKHW
DOVRQWHPSOR\pVSRXUO¶H[WUDFWLRQ
/¶pOXDWHVWWUDLWpGHIDoRQDSSURSULpHSUpFRQFHQWUDWLRQSXULILFDWLRQVHWFHWOHVH[WUDLWVVRQW
HQVXLWH DQDO\VpV SDU FKURPDWRJUDSKLH OLTXLGH RX JD]HXVH FRXSOpH OH SOXV VRXYHQW j OD
VSHFWURPpWULHGHPDVVH
$X FRXUV GHV GL[ GHUQLqUHV DQQpHV OHV 32&,6RQWpWp LPSOLTXpV GDQVGLIIpUHQWHV pWXGHV
HQYLURQQHPHQWDOHV SRUWDQW VXU GHV DQDO\VHV TXDOLWDWLYHV FRPPH OH VFUHHQLQJ GH





XQRXWLO GH VFUHHQLQJSHUIRUPDQW /HV 32&,6 RQW pWpXWLOLVpV SRXU GHVpWXGHV TXDOLWDWLYHV
FRPPH OH VFUHHQLQJ GHV PLFURSROOXDQWV SUpVHQWV GDQV XQ PLOLHX DTXDWLTXH OD
JpRORFDOLVDWLRQGHV VRXUFHVGH SROOXDQWV GHVpWXGHV GHSURILOV GH FRQFHQWUDWLRQ GDQV OHV





DQWLELRWLTXHV DQWLLQIODPPDWRLUHV DQWLGHSUHVVHXUV GHV KRUPRQHV V\QWKHWLTXHV HWF GHV
DJHQWV SODVWLILDQWV GHV FRQVHUYDWHXUV GHV FRORUDQWV GHV SURGXLWV FRVPpWLTXHV RX GHV
SURGXLWV SK\WRVDQLWDLUHV /HV 32&,6 VRQW pJDOHPHQW XWLOLVpV GDQV XQH DSSURFKH FRXSOpH
DYHFGHVWHVWVELRORJLTXHVSRXUpYDOXHUODWR[LFLWpGHFHUWDLQHVVXEVWDQFHV'DQVFHFDVOH
32&,6 HVW H[SRVp GDQV XQ PLOLHX FRQWDPLQp SDU H[HPSOH GDQV XQH 67(3 RX j VHV
HQYLURQVSHQGDQWXQHGXUpHGpWHUPLQpH/H32&,6HVWH[WUDLWjO¶DLGHGHVROYDQWDSSURSULpH
SRXU OHELRWHVW SDU H[HPSOH O¶pWKDQRO /¶H[WUDLW HVW HQVXLWH PLVDX FRQWDFW G¶XQ UpFHSWHXU
RHVWURJpQLTXHTXLYDUpDJLUGHPDQLqUHVSpFLILTXHHQSUpVHQFHGHVXEVWDQFHVGRWpHVG¶XQH
DFWLYLWp HQGRFULQLHQQH 3HVFH HW DO  /HV DSSOLFDWLRQV TXDQWLWDWLYHV GHV 32&,6





























































































































































/H &KHPFDWFKHU HVW XQ GLVSRVLWLI TXL D pWp PLV DX SRLQW SDU O¶XQLYHUVLWp GH 3RUWVPRXWK







XQ DQQHDX SHUPHWWDQW GH OHV LPPRELOLVHU 8Q DQQHDX VXSSOpPHQWDLUH FRQVWLWXDQW O¶DYDQW
FRUSV GH O¶pFKDQWLOORQQHXU HVW YLVVp DXGHVVXV GX V\VWqPH ORUV GH O¶H[SRVLWLRQ GH
O¶pFKDQWLOORQQHXU GDQV O¶HDX /D GLVWDQFH HQWUH OH SODWHDX VXSSRUW HW O¶DYDQW FRUSV GX
&KHPFDWFKHU HVW GH  PP 3RXU pYLWHU WRXWH FRQWDPLQDWLRQ ORUV GX WUDQVSRUW OH








/D GHX[LqPH JpQpUDWLRQ GHV &KHPFDWFKHU HVW FRQoXH HQ PDWpULDX SODVWLTXH j EDVH GH
SRO\FDUERQDWH)LJXUH/¶pFKDQWLOORQQHXUHVWFRQVWLWXpGHWURLVPRGXOHVGLVSRVpVOHVXQV
VXUOHVDXWUHVOLpVSDUXQV\VWqPHGHFOLS/DGLVWDQFHHQWUHOHFRUSVVXSpULHXUHWODIDFHGX






/¶XQ GHV JUDQGV DYDQWDJHV GX &KHPFDWFKHU HVW G¶pFKDQWLOORQQHU JUkFH j GLIIpUHQWHV
FRPELQDLVRQVSKDVHV UpFHSWULFHVPHPEUDQHVGHGLIIXVLRQ SOXVLHXUV FODVVHVGHFRPSRVpV
RUJDQLTXHVHWLQRUJDQLTXHV/HVSKDVHVUpFHSWULFHVXWLOLVpHVGDQVOHV&KHPFDWFKHUVRQWGHV
SKDVHV63(VRXVIRUPHVGHGLVTXHVSRUHX[(PSRUHGLVTXH/HVGLVTXHV63(RQWXQH
pSDLVVHXU PR\HQQHGH  PP HW VRQW FRPSRVpV G¶XQ VXSSRUW GH SRO\WHWUDIOXRURHWK\OHQH
37)(VXUOHTXHOHVWGpSRVpHODSKDVHGHUpWHQWLRQ/HVGLVTXHV63(OHVSOXVXWLOLVpVVRQW
IRUPpV VRLW GH VLOLFH JUHIIpH DYHF GHV JURXSHPHQWV DON\OHV VRLW GH SRO\VW\UqQH
GLYLQ\OEHQ]HQH36'9%3DUPLOHVSKDVHVjEDVHGHVLOLFHO¶(PSRUHGLVTXH&IRUPpGH
JURXSHPHQWV  RFWDGpF\OV JUHIIpV VXU GH OD VLOLFH HVW OH SOXV XWLOLVp 3RXU OHV SKDVHV
SRO\PqUHV OHV(PSRUHGLVTXHV6'%;&36'9%QRQPRGLILp OHV6'%53636'9%
PRGLILp DYHFGHV JURXSHPHQWV VXOSKRQHVHW O¶(PSRUH GLVTXH &KHODWDQW 36'9% PRGLILp
DYHF GHV JURXSHPHQWV G¶DFLGH LPLQRGLDFpWLTXH VRQW OHV SOXV UpSDQGXV SRXU OHV
&KHPFDWFKHU 6HORQ OHV SURSULpWpV SK\VLFRFKLPLTXHV GHV FRPSRVpV pFKDQWLOORQQpV WURLV
YHUVLRQV GH &KHPFDWFKHU VRQW FLWpHV GDQV OD OLWWpUDWXUH OD YHUVLRQ LQRUJDQLTXH SRXU







OD GpWHUPLQDWLRQ GH OD &7:$ WLPH ZHLJKWHG DYHUDJH FRQFHQWUDWLRQ   FRQFHQWUDWLRQ





R OH &KHPFDWFKHU HVW pTXLSp G¶XQ (PSRUH GLVTXH & HW GLIIpUHQWHV PHPEUDQHV GH
GLIIXVLRQ37)(3(39&SRO\VXOSKRQHSRO\pWK\OqQHSRO\FDUERQDWHPLFURILEUHVGHYHUUH
HWFSRXUpFKDQWLOORQQHUGHVFRPSRVpVWHOVTXHOHSKpQDQWKUqQH/RJ.RZ OHV3&%
HW  /RJ.RZ RX ODGLHOGULQH /RJ.RZ  /DPHPEUDQHHQSRO\pWK\OHQH
DVVRFLpH j XQH SKDVH & SUpVHQWH SOXV G¶DIILQLWp SRXU FHV FRPSRVpV HW DPpOLRUH
O¶DFFXPXODWLRQ GX &KHPFDWFKHU 'DQV OD OLWWpUDWXUH SOXV UpFHQWH G¶DXWUHV PHPEUDQHV GH
GLIIXVLRQDVVRFLpHVjODSKDVH&VRQWFLWpHVSRXUGHVFRPSRVpVDSRODLUHV&HSHQGDQWOD
YHUVLRQ&/'3(HVWODSOXVUpSDQGXH&HOOHFLDpWpXWLOLVpHGDQVGHQRPEUHXVHVpWXGHV
SRUWDQW VXU GHV FRPSRVpV SHUVLVWDQWV WHOV TXH OHV +$3 OHV 3&% HW FHUWDLQV LQVHFWLFLGHV
RUJDQRFKORUpVFRPPHODGLHOGULQHHWOHOLQGDQH*UHHQZRRGHWDO&DOHWDO/D
SKDVH & D pWp pJDOHPHQW DVVRFLpH j XQH PHPEUDQH HQ DFpWDWH GH FHOOXORVH SRXU
pFKDQWLOORQQHUGHVFRPSRVpVRUJDQRPpWDOOLTXHVWHOVTXHOHVRUJDQRpWDLQVPRQREXWK\OpWDLQ
GLEXWK\OpWDLQ WULSKHQ\OpWDLQ WULSKHQ\OpWDLQ GDQVGHV ]RQHV SRUWXDLUHV $JXLODU0DUWLQH]HW
DO
/D YHUVLRQSRODLUHDFWXHOOHGHV&KHPFDWFKHUDVVRFLHGLIIpUHQWV(PSRUHGLVTXHVDYHFXQH
PHPEUDQH SRUHXVH K\GURSK\OH HQ SRO\pWKHUVXOSKRQH 3(6 /HV SURSULpWpV FKLPLTXHV GH
FHWWHPHPEUDQH3(6VRQW OHVPrPHVTXHFHOOHVXWLOLVpHVGDQV OHV32&,68QHSUHPLqUH
YHUVLRQGH&KHPFDWFKHUSRODLUHDpWpFRQoXHHQDSUqVXQHpWXGHGHODVpOHFWLYLWpGH
GLIIpUHQWHV PHPEUDQHV GH GLIIXVLRQ SRXU GHV KHUELFLGHV SRODLUHV WHOV TXH O¶DWUD]LQH HW OH
GLXURQDYHFXQHSKDVHUpFHSWULFHFRQVWLWXpHGHO¶(PSRUHGLVTXH&.LQJVWRQHWDO
/HVUpVXOWDWVPRQWUHQWTXHODPHPEUDQHHQSRO\VXOSKRQH36DSOXVG¶DIILQLWpSRXUUHWHQLU
FHWWH FODVVH GH FRPSRVpV SRODLUHV 3DU DLOOHXUV GHV WHVWV G¶DIILQLWp UpDOLVpV VXU GHV






/HV &KHPFDWFKHU GpSOR\pV GDQV XQ PLOLHX DTXDWLTXH VRQW JpQpUDOHPHQW pTXLSpV G¶XQH
PHPEUDQH HQ 3(6 TXL SURWqJH OD SKDVH UpFHSWULFH &HSHQGDQW GDQV FHUWDLQV FDV LOV
SHXYHQW DXVVL rWUH GpSOR\pV VDQV PHPEUDQH GH GLIIXVLRQ /D GXUpH GX GpSORLHPHQW GHV
&KHPFDWFKHU GDQV O¶HQYLURQQHPHQW HVW YDULDEOH HW GpSHQG DXVVL GH OHXUV FRQILJXUDWLRQV
*pQpUDOHPHQW HOOH HVW FRPSULVH HQWUH  VHPDLQHV HW XQ PRLV SRXU GHV &KHPFDWFKHU
FRPSUHQDQW XQH PHPEUDQH GH GLIIXVLRQ HW GH  j  MRXUV SRXU GHV pFKDQWLOORQQHXUV
pTXLSpVXQLTXHPHQWG¶XQHSKDVHUpFHSWULFH$SUqVUHWUDLWGHVpFKDQWLOORQQHXUVFHVGHUQLHUV
VRQWGpPRQWpVHQODERUDWRLUHSRXUO¶pWDSHG¶H[WUDFWLRQ6HXOHODSKDVHUpFHSWULFHHVWH[WUDLWH







PpODQJH G¶DFpWRQLWULOH HW GH PpWKDQRO VXU XQ V\VWqPH VRXVYLGH 6FKDIHU HW DO 
*XQROGHWDO  HW SDUXOWUDVRQVDYHF O¶DFpWRQHSXLV OHPpWKDQRO SRXU ODSKDVH6'%
5362¶%ULHQHWDO3DJHHWDO
$SSOLFDWLRQVHQYLURQQHPHQWDOHV&KHPFDWFKHUSRODLUHV
&RQWUDLUHPHQW DX[ 32&,6 OHV DSSOLFDWLRQV GHV &KHPFDWFKHU SRODLUHV GDQV OHV PLOLHX[
DTXDWLTXHV VRQW PRLQV QRPEUHXVHV 8QH pWXGH GH O¶DEDWWHPHQW GHV FRQFHQWUDWLRQV HQ
KHUELFLGHVGLXURQDWUD]LQHVLPD]LQHGDQVXQEDVVLQGHUpWHQWLRQG¶HDX[GHUXLVVHOOHPHQW
HQ]RQHXUEDLQHDpWpUpDOLVpHHQXWLOLVDQWOHV&KHPFDWFKHUSRODLUHV6'%5363(63DJH
HW DO  'XUDQW  MRXUV O¶pYROXWLRQ GHV FRQFHQWUDWLRQV GH SROOXDQWV D pWp VXLYLH j
O¶HQWUpHHWjODVRUWLHGXEDVVLQHWOHVUpVXOWDWVREWHQXVYLDOHV&KHPFDWFKHUVRQWFRPSDUpV
DX[PpWKRGHVGH UpIpUHQFH/HV UpVXOWDWVFXPXOpVVXU OHVVHPDLQHVG¶pWXGHRQWPRQWUp
TXH OHV &KHPFDWFKHU FRQGXLVHQW j GHV FRQFHQWUDWLRQV UHODWLYHPHQW SURFKHV GH FHOOHV
REWHQXHVSDU ODPpWKRGHFODVVLTXH/D FRQILJXUDWLRQ©SRODLUHªDpWpXWLOLVpHSRXU O¶pWXGH
GHV GLVWULEXWLRQV VSDWLDOHV HW WHPSRUHOOHV G¶KHUELFLGHV GDQV GHV HDX[ PDULQHV VXU XQH
SpULRGH G¶XQ DQ 6KDZ HW DO  &HUWDLQV KHUELFLGHV HW LQVHFWLFLGHV RQW pWp TXDQWLILpV
DORUVTX¶LOVQ¶RQWMDPDLVpWpGpWHFWpVSDUOHVPpWKRGHVFODVVLTXHVGpPRQWUDQWOHSRWHQWLHOGX
&KHPFDWFKHUSRXUO¶DFFXPXODWLRQGHSHVWLFLGHVHWVDJUDQGHFDSDFLWpGHVFUHHQLQJ
/HV &KHPFDWFKHU pTXLSpV GH OD SKDVH 6'%536 RQW pWp WHVWpV HQ HDX GH VXUIDFH SRXU





/HV &KHPFDWFKHU pTXLSpV G¶XQH SKDVH 6'%;& RQW pWp GpSOR\pV SRXU OH VXLYL LQVLWX GH
SHVWLFLGHVGDQVULYLqUHVHQ(XURSH/HV&KHPFDWFKHUVRQWGpSOR\pVVXUXQHSpULRGHGH
MRXUVHWOHXUVSHUIRUPDQFHVFRPSDUpHVDX[PpWKRGHVG¶pFKDQWLOORQQDJHEDVpHVVXUGHV
SUpOHYHXUV DXWRPDWLTXHV 0(6 HW IUDFWLRQ GLVVRXWH /HV FRQFHQWUDWLRQV GHV SHVWLFLGHV
FDOFXOpHVSRXU OHVpFKDQWLOORQQHXUVSDVVLIV VRQWELHQ FRUUpOpHVDYHF FHOOHVREWHQXHVDYHF
OHV SUpOHYHXUV DXWRPDWLTXHV G¶HDX PDLV DXFXQH FRUUpODWLRQ Q¶D pWp WURXYpH DYHF OHV
GRQQpHV REWHQXHV SDU OH SUpOHYHXU GH 0(6 LQGLTXDQW TXH OHV &KHPFDWFKHU
Q¶pFKDQWLOORQQHQWTXHOHVSROOXDQWVHQSKDVHGLVVRXWH6FKDIHUHWDO
/¶DSSOLFDWLRQGHVpFKDQWLOORQQHXUVSDVVLIVSRXUO¶pYDOXDWLRQGHODTXDOLWpFKLPLTXHGHVPLOLHX[
DTXDWLTXHV LPSOLTXH OHXU XWLOLVDWLRQ HQ WDQW TX¶RXWLOV TXDQWLWDWLIV SRXU OD GpWHUPLQDWLRQ GHV
FRQFHQWUDWLRQV GH SROOXDQWV HQ SKDVHGLVVRXWH 'DQV FH FDV OHV pFKDQWLOORQQHXUV SDVVLIV
IRQFWLRQQDQW HQ PRGH LQWpJUDWLI VRQW XQH DOWHUQDWLYH LQWpUHVVDQWH DX[ PpWKRGHV






/D FDOLEUDWLRQGHVpFKDQWLOORQQHXUVSDVVLIV HVW JpQpUDOHPHQW UpDOLVpH HQ ODERUDWRLUH VRXV
FRQGLWLRQV FRQWU{OpHV /H SULQFLSH FRQVLVWH j LPPHUJHU OHV pFKDQWLOORQQHXUV GDQV XQH
HQFHLQWH FRQWHQDQW GH O¶HDX GRSpH SDU OHV FRPSRVpV FLEOHV HW G¶pWXGLHU OHXUV FLQpWLTXHV
G¶DFFXPXODWLRQGDQV O¶pFKDQWLOORQQHXU/D FRQFHQWUDWLRQGHV FRPSRVpVGDQV O¶HDX &Z HVW


JpQpUDOHPHQWPDLQWHQXH FRQVWDQWHSHQGDQW WRXWH ODGXUpH GH O¶H[SpULHQFH /H VXLYL GH OD
FLQpWLTXH G¶DFFXPXODWLRQ GHV FRPSRVpV HVW UpDOLVp HQ PHVXUDQW OD TXDQWLWp UHWHQXH VXU
O¶pFKDQWLOORQQHXU HQ IRQFWLRQ GX WHPSV G¶H[SRVLWLRQ )LJXUH  6L OD FRXUEH GpFULYDQW OD
FLQpWLTXH G¶DFFXPXODWLRQ GDQV O¶pFKDQWLOORQQHXU DGPHW XQH SKDVH OLQpDLUH HW TXH OD
FRQFHQWUDWLRQGHVFRPSRVpVFLEOHVGDQVOHPLOLHXG¶H[SRVLWLRQ&ZHVWPDLQWHQXHFRQVWDQWH














GX WDX[ G¶pFKDQWLOORQQDJH $LQVL FRQQDLVVDQW OD FRQFHQWUDWLRQ &Z G¶XQ DQDO\WH RQ SHXW
FDOFXOHU OH 5V /D SUpFLVLRQ GX WDX[ G¶pFKDQWLOORQQDJH GpWHUPLQp SDU FHWWH PpWKRGH HVW
IRQFWLRQGHODYDULDELOLWpGHODFRQFHQWUDWLRQGHVDQDO\WHVGDQVO¶HDXGXUDQWO¶H[SpULHQFH/HV
PpWKRGHVGHFDOLEUDWLRQHQODERUDWRLUHFLWpHVGDQVODOLWWpUDWXUHGLIIqUHQWHQWUHHOOHVWDQWDX
QLYHDX GX PRQWDJH H[SpULPHQWDO TXH GHV FRQGLWLRQV H[SpULPHQWDOHV *UHHQZRRG HW DO
3DUPLOHVGLIIpUHQWVPRQWDJHVGHFDOLEUDWLRQRQSHXWFLWHU
/¶H[SRVLWLRQ GHV pFKDQWLOORQQHXUV HQ PRGH EDWFK GDQV GHV EpFKHUV FRQWHQDQW GH O¶HDX
IRUWLILpHSDUGHVSROOXDQWVFLEOHVjXQHFRQFHQWUDWLRQIL[H






/¶H[SRVLWLRQ GHV pFKDQWLOORQQHXUV GDQV XQH HQFHLQWH FRQWHQDQW XQ FHUWDLQ YROXPH G¶HDX
GRSpHSDUGHVFRPSRVpVFLEOHV
/D FRQFHQWUDWLRQ GDQV OH PLOLHX G¶H[SRVLWLRQ HVW PDLQWHQX FRQVWDQWH GXUDQW O¶H[SpULHQFH
JUkFHjXQDSSURYLVLRQQHPHQWFRQWLQXGXPLOLHXG¶H[SRVLWLRQHQHDXIRUWLILpH/DFLUFXODWLRQ
GH O¶HDX GDQV OH PLOLHX HVW DORUV DVVXUpH SDU GHV SRPSHV TXL SHUPHWWHQW GH UpJXOHU HQ
FRQWLQX O¶HQWUpH HW OD VRUWLH GHV IOX[ /HV pFKDQWLOORQQHXUV VRQW VRLW IL[pV j XQ FDUURXVHO
WRXUQDQWJUkFHjXQPRWHXU*XQROGHWDO9UDQDHWDOVRLWVLPSOHPHQWIL[pVj
XQ VXSSRUW HW SORQJpV GDQV OH PLOLHX DTXHX[ /HV pFKDQWLOORQQHXUV VRQW H[SRVpV j OD
FLUFXODWLRQGX IOX[GH O¶HDXSURYRTXpHSDU OHVSRPSHVRXjXQH WXUEXOHQFH SURYRTXpHSDU
XQHKpOLFHSORQJpHGDQVOHPLOLHX&DOHWDO0D]]HOODHWDO





/HVPpWKRGHVGHFDOLEUDWLRQ FLWpHV FLGHVVXVVRQWEDVpHVVXU XQ UHQRXYHOOHPHQWGH O¶HDX
SRXU PDLQWHQLU OD FRQFHQWUDWLRQ FRQVWDQWH ,O H[LVWH DXVVL XQH PpWKRGH GH FDOLEUDWLRQ HQ
ODERUDWRLUH SHUPHWWDQW GH FDOFXOHU OH 5V j SDUWLU G¶XQH pWXGH FLQpWLTXH GH GLVSDULWLRQ GHV
DQDO\WHVGDQVODSKDVHDTXHXVH/HPRGHG¶H[SRVLWLRQHVWLGHQWLTXHjFHOXLGXV\VWqPHHQ
EDWFK /¶pFKDQWLOORQQHXU HVW SORQJp GDQV XQ EpFKHU FRQWHQDQW XQ YROXPH G¶HDX IL[H
LQLWLDOHPHQW GRSp j XQH FRQFHQWUDWLRQ FRQQXH 'XUDQW O¶H[SpULHQFH OD TXDQWLWp G¶DQDO\WH
DFFXPXOpH GDQV O¶pFKDQWLOORQQHXU HQ IRQFWLRQ GX WHPSV G¶H[SRVLWLRQ HVW GpWHUPLQpH HQ
VXLYDQWODFLQpWLTXHGHGLVSDULWLRQGHVFRPSRVpVGDQVODSKDVHDTXHXVH/H5VHVWFDOFXOp
HQWHQDQWFRPSWHGXYROXPHG¶HDXXWLOLVpSRXU O¶H[SpULHQFHHWGHODFRQVWDQWHFLQpWLTXHGH
GLVSDULWLRQ GHV DQDO\WHV GDQV OD SKDVH DTXHXVH 0DFOHRG HW DO  %DUWHOW+XQW HW DO

E)DFWHXUVLQIOXHQoDQWODGLIIXVLRQ
eWDQW GRQQp TXH OHV FRQGLWLRQV HQYLURQQHPHQWDOHV OLpHV DX PLOLHX G¶H[SRVLWLRQ RQW XQH
LQIOXHQFHQRQQpJOLJHDEOHVXUODFDSDFLWpG¶DFFXPXODWLRQG¶XQpFKDQWLOORQQHXUSDVVLIOHVWDX[
G¶pFKDQWLOORQQDJH 5V GpWHUPLQpV HQ ODERUDWRLUH GRLYHQW SHUPHWWUH GH FDOFXOHU GHV
FRQFHQWUDWLRQVOHVSOXVSURFKHVSRVVLEOHVGXQLYHDXUpHOGHODFRQWDPLQDWLRQGXPLOLHX/HV
SDUDPqWUHV LQIOXHQoDQW O¶pFKDQWLOORQQDJH SDVVLI VRQW SULQFLSDOHPHQW OHV FRQGLWLRQV
K\GURG\QDPLTXHV GX PLOLHX G¶H[SRVLWLRQ OD WHPSpUDWXUH GH O¶HDX OH ELRIRXOLQJ HW OHV
SURSULpWpVFKLPLTXHVGHO¶HDXS+VDOLQLWpHWPDWLqUHRUJDQLTXHGLVVRXWH
,QIOXHQFHGHVFRQGLWLRQVK\GURG\QDPLTXHV
/H PRXYHPHQW GH O¶HDX j SUR[LPLWp G¶XQ pFKDQWLOORQQHXU SDVVLI D XQ LPSDFW GLUHFW VXU
O¶DFFXPXODWLRQ GHV FRPSRVpV /H QLYHDX G¶LQIOXHQFH GpSHQG GH OD JpRPpWULH HW GH OD
FRQILJXUDWLRQGHO¶pFKDQWLOORQQHXUDLQVLTXHGHVSURSULpWpVSK\VLFRFKLPLTXHVGHVFRPSRVpV
FLEOHV(QHIIHW ODFRXFKH OLPLWHG¶HDXVLWXpHVXU ODVXUIDFHG¶pFKDQJHGH O¶pFKDQWLOORQQHXU
SDVVLI FRQVWLWXH XQH EDUULqUH GH UpVLVWDQFH j OD GLIIXVLRQ 'DQV XQ PLOLHX G¶H[SRVLWLRQ
WXUEXOHQW GHV PRXYHPHQWV LPSRUWDQWV GH O¶HDX GLPLQXHQW O¶pSDLVVHXU GH FHWWH FRXFKH GH
UpVLVWDQFHFHTXLDXQHFRQVpTXHQFHGLUHFWHVXU ODYLWHVVHG¶DFFXPXODWLRQGHVFRPSRVpV
GDQV O¶pFKDQWLOORQQHXU &HWWH LQIOXHQFH VHPEOH WRXWHIRLV PRLQV LPSRUWDQWH VXU OHV
pFKDQWLOORQQHXUVQRQpTXLSpVGHPHPEUDQHGHGLIIXVLRQ *XQROGHWDO/¶LPSDFWHVW




OHV FRPSRVpV RUJDQLTXHV SRODLUHV (OOH HVW SDU DLOOHXUV GpSHQGDQWH GH OD QDWXUH GH OD
PHPEUDQHGHGLIIXVLRQHWGHODYLWHVVHG¶pFRXOHPHQWGHO¶HDX.LQJVWRQHWDO9UDQDHW
DO  /¶LQIOXHQFHGH OD WXUEXOHQFHGH O¶HDXVXU OH5VDpJDOHPHQWpWpREVHUYpH
SRXU OHV 32&,6 &KDUOHVWUD HW DO  /L HW DO  +HUQDQGR HW DO  HW OHV
&KHPFDWFKHUSRODLUHV.LQJVWRQHWDO9HUPHLUVVHQHWDO2¶%ULHQHWDO
,QIOXHQFHGHODWHPSpUDWXUHGHO¶HDX
8QH DXJPHQWDWLRQ GH OD WHPSpUDWXUH GH O¶HDX GLPLQXH OD YLVFRVLWp GH O¶HDX DXJPHQWH OH
FRHIILFLHQWGHGLIIXVLRQGHVPROpFXOHVHWGRQFO¶HQWURSLHHVWSOXVLPSRUWDQWH(O%DNRXULHWDO
%RRLM HW DO 8QHDXJPHQWDWLRQGH OD WHPSpUDWXUHGH O¶HDXDXUDXQHIIHW QRQ
QpJOLJHDEOHVXUODGLIIXVLRQSDVVLYHGHVFRPSRVpVGDQVXQpFKDQWLOORQQHXU/DWHPSpUDWXUH
SRXUUDLW DXVVL DYRLU XQH LQIOXHQFHVXU OH WUDQVSRUWPHPEUDQDLUHGHV FRPSRVpVRUJDQLTXHV
ORUVGXSDVVDJHYHUV ODSKDVH UpFHSWULFHG¶XQpFKDQWLOORQQHXU pTXLSpG¶XQHPHPEUDQHGH
GLIIXVLRQ /¶LQIOXHQFH GH OD WHPSpUDWXUH D pWp REVHUYpH SRXU OHV &KHPFDWFKHU SRODLUHV
FRQFHUQDQWGHVKHUELFLGHV .LQJVWRQHW DO HW OHV32&,6FRQFHUQDQWGHV FRPSRVpV





/¶DXJPHQWDWLRQ GH OD VDOLQLWp IDLW GpFURvWUH OD VROXELOLWp GHV FRPSRVpV RUJDQLTXHV GDQV OD
SKDVH DTXHXVH &HFL SHXW IDYRULVHU O¶DGVRUSWLRQ GH FHV FRPSRVpV VXU OHV PDWLqUHV HQ
VXVSHQVLRQSUpVHQWHVGDQVOHPLOLHXRXIDFLOLWHUOHXUDGVRUSWLRQGDQVODSKDVHUpFHSWULFHGH
O¶pFKDQWLOORQQHXU&HFLGpSHQGEHDXFRXSGHVSURSULpWpVGHVPROpFXOHVGHO¶pFKDQWLOORQQHXU
HW GX PLOLHX G¶pFKDQWLOORQQDJH 3RXU GHV FRPSRVpV SKDUPDFHXWLTXHV HW GHV KRUPRQHV
QDWXUHOOHV LO D pWp GpPRQWUp TX¶XQH DXJPHQWDWLRQ GH OD VDOLQLWp IDLW GpFURLWUH OH WDX[
G¶pFKDQWLOORQQDJH SRXU FHUWDLQV FRPSRVpV PDLV TXH FHWWH LQIOXHQFH GpSHQG GHV
JURXSHPHQWV IRQFWLRQQHOV GHV PROpFXOHV 7RJROD HW DO  =KDQJ HW DO  'H
QRPEUHX[ FRPSRVpV RUJDQLTXHV SRODLUHV SRVVqGHQW GHV JURXSHPHQWV IRQFWLRQQHOV
LRQLVDEOHV6HORQOHS+FHVFRPSRVpVH[LVWHQWVRXVIRUPHQHXWUHRXLRQLTXHHWFHODSHXW
LPSDFWHUOHXUDFFXPXODWLRQGDQVO¶pFKDQWLOORQQHXU=KDQJHWDO/DPDWLqUHRUJDQLTXH
GLVVRXWH 02' SHXW pJDOHPHQW LQIOXHQFHU O¶DFFXPXODWLRQGHV FRPSRVpVRUJDQLTXHV GDQV
OHV pFKDQWLOORQQHXUV SDVVLIV 6HORQ OHV SURSULpWpV GHV 02' SUpVHQWHV GDQV O¶HDX
VXEVWDQFHV KXPLTXHV IXOYLTXHV HWF OHV FRPSRVpV FLEOHV SHXYHQW V¶DGVRUEHU VXU FHV
PDFURPROpFXOHV HW OLPLWHU OHXU FDSDFLWp j GLIIXVHU j WUDYHUV OD EDUULqUH GH GLIIXVLRQ GH
O¶pFKDQWLOORQQHXU &HWWH LQIOXHQFH VHUDLW SOXV LPSRUWDQWH SRXU OHV PROpFXOHV RUJDQLTXHV
K\GURSKREHV +XFNLQVHWDO/HVpWXGHVGH OD FDSDFLWpGX32&,6jpFKDQWLOORQQHU
GHVFRPSRVpVRUJDQLTXHVSRODLUHVRQWGpPRQWUpTXHOD02'Q¶DYDLWSDVG¶LQIOXHQFHVXU OH
5V &HSHQGDQW OD FRQFHQWUDWLRQ HQ 02' GDQV O¶HDX HVW XQ SDUDPqWUH TXL Q¶D SDV pWp





GHV pFKDQWLOORQQHXUV SDVVLIV OHXU FDSDFLWp G¶DFFXPXODWLRQ SHXW rWUH PRGLILpH SDU OH
GpYHORSSHPHQW j OD VXUIDFH GX GLVSRVLWLI G¶XQ ELRILOP DOJXHV LQGXLVDQW XQH EDUULqUH
VXSSOpPHQWDLUHj ODGLIIXVLRQGHVSROOXDQWVDX VHLQGH O¶pFKDQWLOORQQHXU /D IRUPDWLRQG¶XQ
ELRILOPVXUXQpFKDQWLOORQQHXUHVW WUqVDOpDWRLUHHW LOHVW WUqVGLIILFLOHG¶pWXGLHUVRQLQIOXHQFH
VXUODFDSDFLWpG¶DFFXPXODWLRQG¶XQpFKDQWLOORQQHXU+XFNLQVHWDO9UDQDHWDO




FDSDFLWp G¶DFFXPXODWLRQ G¶HQYLURQ  5LFKDUGVRQ HW DO  /HV FRQGLWLRQV GH
FDOLEUDWLRQHQODERUDWRLUHQHVRQWSDVLGHQWLTXHVjFHOOHVREVHUYpHVGDQVO¶HQYLURQQHPHQWHW




UpFHPPHQW XQH PpWKRGH XWLOLVDQW GHV FRPSRVpV PDUTXpV GLW ©35&ª SHUIRUPDQFH





LQWHUQH GDQV OHV pFKDQWLOORQQHXUV SDVVLIV ORUV GH OHXU GpSORLHPHQW GDQV OH PLOLHX QDWXUHO
/¶DSSOLFDWLRQG¶XQ35&UHSRVHVXUO¶H[LVWHQFHGHFRQGLWLRQG¶pFKDQJHLVRWURSHHQWUHODSKDVH
UpFHSWULFH G¶XQ pFKDQWLOORQQHXU SDVVLI HW OH PLOLHX DTXDWLTXH &HFL LPSOLTXH TXH OHV
PpFDQLVPHV G¶LQWHUDFWLRQ PLV HQ MHX HQWUH XQH PROpFXOH HW OD SKDVH UpFHSWULFH ORUV GH
O¶DFFXPXODWLRQ VRQW LGHQWLTXHV j FHX[ HQJDJpV ORUV GH VRQ pOLPLQDWLRQ GH OD SKDVH
UpFHSWULFH $LQVL OHV FLQpWLTXHV G¶DFFXPXODWLRQ HW O¶pOLPLQDWLRQ G¶XQ FRPSRVp GDQV XQ
pFKDQWLOORQQHXU SDVVLI VRQW UpJLHV SDU OD PrPH ORL GH WUDQVIHUW GH PDVVH HW VXLYHQW XQ
PRGqOH FLQpWLTXH G¶pFKDQJH LVRWRSLTXH GX SUHPLHU RUGUH )LJXUH  /D FLQpWLTXH

















ODERUDWRLUH HW SHUPHWGH FDOFXOHU OHV5V LQVLWX VSpFLILTXHVDX[ FRQGLWLRQVG¶H[SRVLWLRQ/H
SULQFLSH GH FHWWH PpWKRGH FRQVLVWH WRXW G¶DERUG j GpWHUPLQHU HQ ODERUDWRLUH OHV WDX[
G¶pFKDQWLOORQQDJHGHVFRPSRVpVFLEOHV5VODEHWODFRQVWDQWHFLQpWLTXHGHGpVRUSWLRQGXRXGHV35&NHODE(QVXLWHDYDQWH[SRVLWLRQVXU OH WHUUDLQ O¶pFKDQWLOORQQHXUHVWGRSpjXQH
FRQFHQWUDWLRQFRQQXHGH35&&VHWjODILQGHODSpULRGHG¶H[SRVLWLRQODTXDQWLWpGH35&
UHVWDQWH GDQV O¶pFKDQWLOORQQHXU HVW GRVpH DILQ GH GpWHUPLQHU OD FRQVWDQWH FLQpWLTXH GH
GpVRUSWLRQGX35&VXU VLWH NHLQ VLWX /H UDSSRUW GHV FRQVWDQWHVGHGpVRUSWLRQ LQVLWXHW





/DSULQFLSDOH GLIILFXOWpGH FHWWHPpWKRGHHVWGH WURXYHUGHV FRPSRVpVTXL VDWLVIDVVHQW OHV
FRQGLWLRQVG¶pFKDQJH LVRWURSLTXHHW TXL SXLVVHQWrWUHpOLPLQpVGH IDoRQVLJQLILFDWLYHGH OD













/DPpWKRGH35&HVW SDU FRQWUHSHXGpYHORSSpHSRXU OHVpFKDQWLOORQQHXUVSDVVLIVXWLOLVpV




PHQpHV SRXU GLIIpUHQWV (PSRUH GLVTXHV ,O D pWp REVHUYp DYHF OHV &KHPFDWFKHU pTXLSpV
G¶(PSRUH GLVTXHV SRO\PpULTXH 6'%;& HW 6'%536 PDLV VDQV PHPEUDQH 3(6 TXH
O¶pOLPLQDWLRQGH35&SRODLUHVWHOVTXHOHGLXURQGHWOHFKORUS\ULIRVGSRXUODSKDVH6'%
5366KDZHWDORXOHFKORUIHQYLQSKRVGHWOHSLULPLFDUEGSRXUODSKDVH6'%;&
*XQROG HW DO  VH IDLVDLW GH PDQLqUH QRQ LVRWURSLTXH /¶KpWpURJpQpLWp GHV GLVTXHV
SRO\PqUHVHWRXGHVPpWKRGHVGHGRSDJHLQDGDSWpHVRQWpWpDYDQFpHVSRXUH[SOLTXHUFHV
UpVXOWDWV'DQV OH FDVR OH35&Q¶HVWSDV UpSDUWL GH IDoRQKRPRJqQHVXU OHGLVTXH FHFL
SRXUUDLW FRQGXLUH QRWDPPHQW GDQVXQH FRQILJXUDWLRQ VDQV PHPEUDQHj XQH YDULDWLRQ GX
WDX[G¶pOLPLQDWLRQ3RXUOHVSKDVHVSRO\PqUHGHW\SH36'9%O¶XWLOLVDWLRQG¶XQ35&HVWSOXV




OHV SKDVHV XWLOLVpHV IRQW DSSHO jGHV PpFDQLVPHV GH SDUWDJH HW IDYRULVHQW OHV FRQGLWLRQV




DIILQLWpV DYHF OD SKDVH UpFHSWULFH RQW pJDOHPHQW pWp HQYLVDJpV SRXU SHUPHWWUH OHXU UH




PRQWUHQW XQH pOLPLQDWLRQ VDWLVIDLVDQWH VRXV FRQGLWLRQ LVRWURSLTXH &HSHQGDQW DXFXQ HVVDL
Q¶D pWp UpDOLVp HQ FRQGLWLRQ UpHOOH G¶H[SRVLWLRQ 7UDQ HW DO  3OXV UpFHPPHQW GHV




'DQV OH FDV GHV 32&,6 O¶DSSOLFDWLRQ 35& HVW XQ SHX SOXV GpYHORSSpH FRPSDUpH DX[
&KHPFDWFKHU SRODLUHV 3RXU OH 32&,6 YHUVLRQ SKDUPDFHXWLTXH SKDVH 2$6,6 +/%
O¶pOLPLQDWLRQ GH OD GpLVRSURS\ODWUD]LQH GHXWpUpH ',$ G GH OD SKDVH UpFHSWULFH VXLW XQPRGqOH FLQpWLTXH GH SUHPLHU RUGUH HW GRQF FH FRPSRVp SHXW SRWHQWLHOOHPHQW rWUH XWLOLVp
FRPPH35& 0D]]HOODHW DOELHQTXH O¶DFFXPXODWLRQGHV FRPSRVpVGDQV ODSKDVH
+/% VH IDVVH SDU GHV PpFDQLVPHV G¶DGVRUSWLRQ 8QH pWXGH VXU OHV LQWHUDFWLRQV GHV
JURXSHPHQWV IRQFWLRQQHOV GX FRSRO\PqUH GLYLQ\OEHQ]qQH1YLQ\OS\UUROLGRQH GH OD SKDVH








PDLV TXL GHPDQGH GHV pWXGHV FRPSOpPHQWDLUHV SRXU YDOLGHU OHXU XWLOLVDWLRQ GDQV OHV
GLIIpUHQWVPLOLHX[DTXDWLTXHV8QHpWXGHSOXVUpFHQWHUpDOLVpHGDQVXQHULYLqUHDH[DPLQp
OD FLQpWLTXH GH GpVRUSWLRQ GX 32&,6 2$6,6 +/% SRXU GLIIpUHQWV FRPSRVpV
SKDUPDFHXWLTXHV GHXWpUpV HW D PRQWUp GHV UpVXOWDWV VDWLVIDLVDQWV SRXU O¶DWpQRORO GHXWpUp
'HVH[SpULHQFHVHQODERUDWRLUHGHYURQWYpULILHUVLVRQDFFXPXODWLRQVXLWXQPRGqOH OLQpDLUH
G¶pFKDQWLOORQQDJH SRXU GLIIpUHQWHV FRQGLWLRQV G¶H[SRVLWLRQ -DFTXHW HW DO  'H
QRPEUHXVHVpWXGHVVXUOHV35&FRQFHUQHQWOH32&,6YHUVLRQSKDUPDFHXWLTXHFDUODSKDVH
UpFHSWULFH GX 32&,6 JpQpULTXH j EDVH GH FDUERQH PRGLILp SRVVqGH XQH WUqV JUDQGH
FDSDFLWp GH SLpJHDJH HW GRQF OD GpVRUSWLRQ HVW GLIILFLOH $OYDUH] HW DO  0DOJUp FHV






OHV &KHPFDWFKHU SRODLUHV 6KDZ  OD PpWKRGH 3)0 HVW j O¶KHXUH DFWXHOOH VXUWRXW








&KHPFDWFKHUV SRODLUHV SRXU GHV SHVWLFLGHV D SHUPLV G¶pWDEOLU XQH UHODWLRQ HQWUH OH WDX[
G¶pFKDQWLOORQQDJHGX&KHPFDWFKHUHWODYLWHVVHGHO¶HDX'HVDSSOLFDWLRQVHQPLOLHXUpHORQW
PRQWUpTXH OHFRGpSORLHPHQW3)0&KHPFDWFKHUSRODLUHSHUPHWG¶DPpOLRUHU OD UREXVWHVVH
GH OD PpWKRGH GH FDOFXO GHV FRQFHQWUDWLRQV PR\HQQHV GHV SHVWLFLGHV /HV DXWHXUV















- /HV PpWKRGHV LQVWUXPHQWDOHV XWLOLVpHV SRXU O¶LGHQWLILFDWLRQ HW OD TXDQWLILFDWLRQ GHV
FRPSRVpV
- /D GHVFULSWLRQ GHV H[SpULHQFHV PLVHV HQ SODFH SRXU OD YDOLGDWLRQ GHV
pFKDQWLOORQQHXUVSDVVLIVHQODERUDWRLUHHWHQFRQGLWLRQUpHOOHYDOLGDWLRQLQVLWX
- /D GHVFULSWLRQ GHV DSSOLFDWLRQV GHV pFKDQWLOORQQHXUV SDVVLIV SRXU GHV pWXGHV






/HV SHVWLFLGHV pWXGLpV RQW pWp VpOHFWLRQQpV G¶XQH SDUW SDUPL OHV SHVWLFLGHV OHV SOXV
FRPPHUFLDOLVpV HQ )UDQFH (FRSK\WR 5	'  HW G¶DXWUH SDUW SDUPL OHV IDPLOOHV GH
FRPSRVpV IUpTXHPPHQWGpWHFWpVGDQV OHVPLOLHX[DTXDWLTXHV FRPSUHQDQW OHV VXEVWDQFHV
DFWLYHVHWOHXUVSULQFLSDX[SURGXLWVGHGpJUDGDWLRQ/HVPROpFXOHVUHWHQXHVVRQWXQLTXHPHQW






















7DEOHDX  &DUDFWpULVWLTXHV SK\VLFRFKLPLTXHV GHV FRPSRVpV VpOHFWLRQQpV SRXU
O¶pWXGHGHWKqVH
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SKDVH 6'%536 FRSRO\PHUH VW\UqQHGLYLQ\OEHQ]qQH PRGLILp DYHF GHV JURXSHPHQWV
VXOIRQHV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/HV32&,6XWLOLVpVVRQWGHGLPHQVLRQVWDQGDUG VXUIDFHVSpFLILTXH FPJDYHFXQH

















SDU:DWHUV 'HV ILOWUHV HQ ILEUH GH YHUUH *))  P IRXUQLV SDU:KDWPDQ 0DLGVWRQH
$QJOHWHUUH VRQW XWLOLVpV SRXU OD ILOWUDWLRQ GHV pFKDQWLOORQV G¶HDX QDWXUHOOH DYDQW O¶pWDSH
G¶H[WUDFWLRQ
/HV(PSRUHVGLVTXHV&6'%;&HW6'%536SURYLHQQHQWGH3KHQRPHQH[)UDQFH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/HV WXEHV 63( HQ SRO\SURS\OqQH pTXLSpV GH IULWWp HQ SRO\pWK\OqQH SRXU O¶H[WUDFWLRQ GHV
SKDVHV32&,6VRQWIRXUQLVSDU6XSHOFR%HOOHIRQWH86$
/HV VXSSRUWV G¶H[WUDFWLRQ VRXVYLGH 9LVLSUHS 63( XWLOLVpV SRXU OHV GLIIpUHQWHV SKDVHV
FDUWRXFKHVWXEHV63(HWGLVTXHVSURYLHQQHQWGHFKH]6XSHOFR





/¶DQDO\VHGHVSHVWLFLGHVHW GHV SURGXLWV GH GpJUDGDWLRQGDQV OHVHDX[ OHV32&,6 HW OHV



































































$PpWU\QH 'LPpWKpQDPLGH 7HWUDFRQD]ROH '&308
$]DFRQD]ROH 7HUEXWU\QH &KORUR[XURQ )OD]DVXOIXURQ
%LWHUWDQRO (SR[LFRQD]ROH )HQSURSLPRUSKH 2[DGL[\O
%RVFDOLGH )OX]LOD]ROH +H[D]LQRQ '&38

















/H V\VWqPH GH FKURPDWRJUDSKLH OLTXLGH HVW FRQVWLWXp G¶XQ PRGXOH GH VpSDUDWLRQ $OOLDQFH
+3/&:DWHUVpTXLSpG¶XQHSRPSHTXDWHUQDLUHG¶XQGpJD]HXUjYLGHHWG¶XQSDVVHXU
DXWRPDWLTXH G¶pFKDQWLOORQ WKHUPRVWDWp j & /D FKURPDWRJUDSKLH HVW UpDOLVpH HQ SKDVH



















/H VSHFWURPqWUHGHPDVVH WULSOHTXDGULS{OH 0LFURPDVV4XDWURPLFUR:DWHUV HVW pTXLSp






 0RGH G¶LRQLVDWLRQ SRVLWLYH (6, HW DFTXLVLWLRQ GHV LRQV SRVLWLIV HQ PRGH 050














/HV DQDO\VHV VRQW SLORWpHV SDU OH ORJLFLHO 0DVV/\Q[ :DWHUV SODWHIRUPH PXOWLWkFKHV
SHUPHWWDQW GHJpUHU O¶DFTXLVLWLRQHW OH WUDLWHPHQWGHVGRQQpHVYLDGLIIpUHQWHV LQWHUIDFHV WHO
TXH4XDQW/\Q[SRXUODTXDQWLILFDWLRQ&HWWHFKDLQHGHFRXSODJHDpWpXWLOLVpHSRXUO¶DQDO\VH





GDQV O¶DFpWRQLWULOH FRQWHQDQW O¶HQVHPEOH GHV FRPSRVpV FLEOHV /HV FRXUEHV GH FDOLEUDWLRQ
REWHQXHVSDUOHORJLFLHO4DQWO\Q[VRQWFRQVWUXLWHVHQHIIHFWXDQWXQHUpJUHVVLRQOLQpDLUHSDUOD
PpWKRGHGHVPRLQGUHVFDUUpVjSDUWLUGHO¶LQMHFWLRQGHGLIIpUHQWHVVROXWLRQVpWDORQV
/HV OLPLWHV GH GpWHFWLRQ /' HW GH TXDQWLILFDWLRQ /4 LQVWUXPHQWDOHV VRQW GpWHUPLQpHV j
SDUWLUGXVLJQDOEUXLWGH OD WUDQVLWLRQGHTXDQWLILFDWLRQGHFKDTXHFRPSRVp/D/'HW OD/4
VRQWPHVXUpHVjSDUWLUGHO¶LQMHFWLRQGHVROXWLRQVpWDORQVIDLEOHPHQWFRQFHQWUpHV
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/D /4 LQVWUXPHQWDOH HVW REWHQXH SRXU XQ UDSSRUW 6LJQDO%UXLW HVW pJDO j  /D /4 HVW
H[SpULPHQWDOHPHQW GpWHUPLQpH j SDUWLU GH O¶LQMHFWLRQ GH VROXWLRQ pWDORQ /HV YDOHXUV GHV
































/H V\VWqPH GH FKURPDWRJUDSKLH OLTXLGH HVW FRQVWLWXp G¶XQ PRGXOH GH VpSDUDWLRQ 83/&
$&48,7<:DWHUVpTXLSpG¶XQHSRPSHTXDWHUQDLUHG¶XQGpJD]HXUjYLGHHWG¶XQSDVVHXU
DXWRPDWLTXH G¶pFKDQWLOORQ WKHUPRVWDWp j & /D FKURPDWRJUDSKLH HVW UpDOLVpH HQ SKDVH










































/H VSHFWURPqWUHGHPDVVH WULSOHTXDGULS{OH 0LFURPDVV4XDWURPLFUR:DWHUV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0RGHG¶LRQLVDWLRQSRVLWLYH (6,HW DFTXLVLWLRQGHVPDVVHVGHV LRQVSRVLWLIV HQPRGH
050 0XOWLSOH 5HDFWLRQ 0RQLWRULQJ DYHF GHX[ WUDQVLWLRQV GH PDVVH VHUYDQW
UHVSHFWLYHPHQWSRXU ODTXDQWLILFDWLRQHW OD FRQILUPDWLRQ/HV WHPSVGH UpWHQWLRQVHW OHV
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 TR Ion ratio 
 
  Cible Tolerance Borne - Borne + 
Azaconazole 8,43 1,945 25% 1,459 2,431 
Azoxystrobine 9,83 3,319 25% 2,489 4,149 
Bitertanol 10,55 1,653 25% 1,240 2,066 
Chloroxuron 9,73 3,588 25% 2,691 4,485 
Cyproconazole 9,55 2,339 25% 1,754 2,924 
Cyprodinil 9,28 1,443 25% 1,082 1,804 
Difénoconazole 11,26 1,621 25% 1,216 2,026 
Diméthénamide 9,68 45,680 25% 34,260 57,100 
Epoxiconazole 9,93 46,080 25% 34,560 57,600 
Fenpropimorphe 8,08 2,953 25% 2,215 3,691 
Flusilazole 10,32 1,139 25% 0,854 1,424 
Hexaconazole 10,57 1,749 25% 1,312 2,186 
Imazalil 7,18 1,790 25% 1,343 2,238 
Imazamethabenz methyl 6,58 1,054 25% 0,791 1,318 
Isoxaben 10,28 7,518 25% 5,639 9,398 
Metalaxyl 8,44 1,636 25% 1,227 2,045 
Metamitrone 5,42 4,628 25% 3,471 5,785 
Metconazole 10,61 8,671 25% 6,503 10,839 
Methabenzthiazuron 7,9 3,396 25% 2,547 4,245 
Metobromuron 8,62 1,182 25% 0,887 1,478 
Metoxuron 6,78 12,330 25% 9,248 15,413 
Metribuzine 7,36 12,737 25% 9,553 15,921 
Monolinuron 8,31 1,606 25% 1,205 2,008 
Monuron 7,14 8,364 25% 6,273 10,455 
Napropamide 10,21 1,015 25% 0,761 1,269 
Neburon 10,74 1,886 25% 1,415 2,358 
Penconazole 10,51 1,382 25% 1,037 1,728 
Prochloraze 9,62 1,584 25% 1,188 1,980 
Propanil 9,16 2,345 25% 1,759 2,931 
Propiconazole 10,74 2,463 25% 1,847 3,079 
Prosulfocarb 12,24 1,779 25% 1,334 2,224 
Tebuconazole 10,26 12,507 25% 9,380 15,634 
Tetraconazole 10,14 1,445 25% 1,084 1,806 
Trifloxystrobine 12,05 2,082 25% 1,562 2,603 
Simazine D10 7,04 1,141 25% 0,856 1,426 







/¶DSSOLFDWLRQ GHV pFKDQWLOORQQHXUV SDVVLIV SRXU OH VXLYL GHV SHVWLFLGHV GDQV OHV PLOLHX[
DTXDWLTXHVQpFHVVLWHDXSUpDODEOHXQHpWDSHGHYDOLGDWLRQHQODERUDWRLUH&HOOHFLFRQVLVWHj
pWXGLHUOHXUFDSDFLWpG¶DFFXPXODWLRQYLVjYLVGHVFRPSRVpVFLEOHVjWUDYHUVGHVH[SpULHQFHV
VLPXODQW GHV FRQGLWLRQV SRWHQWLHOOHPHQW UHQFRQWUpHV GDQV OH PLOLHX QDWXUHO WHPSpUDWXUH
YLWHVVH G¶pFRXOHPHQW /HV WDX[ G¶pFKDQWLOORQQDJH GpWHUPLQpV HQ ODERUDWRLUH VRQW GHV
FULWqUHV GH SHUIRUPDQFHV LQGLVSHQVDEOHV j OD YDOLGDWLRQ GH WRXW SURFHVVXV DQDO\WLTXH
LPSOLTXDQW XQ pFKDQWLOORQQHXU SDVVLI /¶XWLOLVDWLRQ GHV &KHPFDWFKHU HW GHV 32&,6 SRXU





/H &KHPFDWFKHU HVW XQ pFKDQWLOORQQHXU TXL SHXW rWUH XWLOLVp SRXU GLIIpUHQWHV IDPLOOHV GH
SROOXDQWV6DVpOHFWLYLWpHVWGRQFIRQFWLRQGXFKRL[GHODPHPEUDQHGHGLIIXVLRQHWVXUWRXWGH
OD SKDVH UpFHSWULFH &HOOHFL HVW FKRLVLH VHORQ OHV SURSULpWpV GHV FRPSRVpV FLEOHV $LQVL
DYDQW ODFDOLEUDWLRQGHV&KHPFDWFKHUHQODERUDWRLUHXQHpWDSHSUpDODEOHFRQVLVWHjFKRLVLU


















'LDPqWUHVGHVSRUHVc   
7DLOOHPR\HQQHGHV
SDUWLFXOHVVSKpULTXHP   
3KDVHRUJDQLTXH   









0ROpFXOH &ODVVH )DPLOOHFKLPLTXH /RJ.RZ
$]R[\VWURELQH IRQJLFLGH VWURELOXULQHV 
0pWDOD[\OH IRQJLFLGH EHQ]HQRLGHV 
3HQFRQD]ROH IRQJLFLGH D]ROHV 
2[DGL[\OH IRQJLFLGH SKHQ\ODPLGHV 
$WUD]LQH KHUELFLGH WULD]LQHV 
6LPD]LQH KHUELFLGH 7ULD]LQHV 
7HUEXWK\OD]LQH KHUELFLGH WULD]LQHV 
'LXURQ KHUELFLGH SKHQ\OXUpHV 
,VRSURWXURQ KHUELFLGH SKHQ\OXUpHV 
&KORUWROXURQ KHUELFLGH SKHQ\OXUpHV 
$ODFKORUH KHUELFLGH FKORURDFpWDQLOLGH 
0pWRODFKORUH KHUELFLGH FKORURDFpWDQLOLGH 
$FpWRFKORUH KHUELFLGH FKORURDFpWDQLOLGH 
3URS\]DPLGH KHUELFLGH EHQ]DPLGHV 
)OD]DVXOIXURQ KHUELFLGH VXOIRQ\OXUpHV 
,PLGDFORSULGH LQVHFWLFLGH QpRQLFRWLQRwGHV 
'($ PpWDEROLWH WULD]LQHVPpWDEROLWH 
',$ PpWDEROLWH WULD]LQHVPpWDEROLWH 
'(7 PpWDEROLWH WULD]LQHVPpWDEROLWH 
'&308 PpWDEROLWH 3KHQ\OXUpHVPpWDEROLWH 





PROpFXOHV SRXU OHV GLIIpUHQWHV SKDVHV UpFHSWULFHV $YDQW XWLOLVDWLRQ OHV GLIIpUHQWV GLVTXHV
VRQWDXSUpDODEOHFRQGLWLRQQpVVHORQOHVSURWRFROHVVSpFLILTXHVFLGHVVRXV
/HVSKDVHV&VRQW WUHPSpHVSHQGDQWKGDQV OHPpWKDQRO HW HQVXLWHSODFpHVVXUXQ
GLVSRVLWLIG¶H[WUDFWLRQVRXVYLGHSUpDODEOHPHQWQHWWR\pj O¶DFpWRQH6RXVYLGH OHGLVTXHHVW







SXUHSHQGDQWPQHW HQVXLWH WUDQVIpUpHV VXU OH VXSSRUW G¶H[WUDFWLRQ VRXVYLGHSRXUXQH
pOXWLRQGHPOG¶HDXXOWUDSXUH





IDFHVGX GLVTXH VRLHQW DX FRQWDFW GH OD SKDVHDTXHXVH /D FDJH HVW LPPHUJpH GDQVXQ










LVROpVGHOD OXPLqUHj O¶DLGHGHSDSLHUDOXPLQLXP/¶H[SpULHQFH HVWUpDOLVpHHQWULSOLFDWSRXU
FKDTXH (PSRUH GLVTXH GDQV XQH FKDPEUH WKHUPRVWDWpH & GXUDQW  MRXUV $ILQ GH





WUPQ /¶pWXGH GHV FLQpWLTXHV GH GLVSDULWLRQ GHV FRPSRVpVGDQV O¶HDX HW OD FRPSDUDLVRQ
GHV TXDQWLWpV DFFXPXOpHV GDQV OHV GLVTXHV HQ ILQ G¶H[SpULHQFH SHUPHW GH GpILQLU OHV
DIILQLWpVGHVFRPSRVpVSRXUOHVGLIIpUHQWHVSKDVHVUpFHSWULFHV
&LQpWLTXHVGHGLVSDULWLRQGHVFRPSRVpVHQSKDVHDTXHXVH
$ILQ GH GpWHUPLQHU OHV FLQpWLTXHV G¶DFFXPXODWLRQ GHV FRPSRVpV GDQV OHV GLVTXHV OD
GLVSDULWLRQGHVFRPSRVpVGDQVO¶HDXHVWVXLYLHSDUGLIIpUHQWVSUpOqYHPHQWVGHOG¶HDX
GDQVOHEpFKHUHWDQDO\VpVSDU+3/&0606










jVHFVRXVXQ OpJHUIOX[G¶D]RWHHW WUDQVIpUpSDU ULQoDJHVVXFFHVVLIVDYHFGH O¶DFpWRQLWULOH
GDQVXQIODFRQGHP/SRXUO¶DQDO\VH
$YDQW LQMHFWLRQ OHYROXPHG¶H[WUDLWHVWDMXVWpjOHW HVW FRPSOpWpDYHF/G¶HDX
XOWUDSXUHHW/GHVLPD]LQHGjPJ/pWDORQLQWHUQHSUpSDUpGDQVO¶HDXXOWUDSXUH
/HV WDX[ GH UpFXSpUDWLRQ GHV FRPSRVpV VXU OHV VXSSRUWV VRQW pYDOXpV SDU GRSDJH GHV
GLVTXHV j O¶DLGH G¶XQH VROXWLRQ FRQWHQDQW XQ PpODQJH GHV FRPSRVpV FLEOHV j XQH
FRQFHQWUDWLRQ GH  PJ/ HW G¶XQH VROXWLRQ G¶DWUD]LQH G j  PJ/ SUpSDUpHV GDQV OH
PpWKDQRO8QHTXDQWLWpGHQJGHFKDTXHFRPSRVpHVWUpSDUWLHGHIDoRQKRPRJqQHVXUOD
VXUIDFH GX GLVTXH $SUqV K G¶LPSUpJQDWLRQ OHV FRPSRVpV VRQW H[WUDLWV HW DQDO\VpV /H
UpVXOWDWGHVWDX[GHUpFXSpUDWLRQGHVFRPSRVpVVXUOHVGLVTXHVHVWSUpVHQWpGDQVO¶DQQH[H

&HWWH pWXGH G¶DIILQLWp HVW UpDOLVpH HQ GHX[ H[SpULHQFHV OD SUHPLqUH pWXGH D FLEOp 
FRPSRVpV',$'($DWUD]LQHVLPD]LQHGLXURQ'&38'&308LVRSURWXURQDFpWRFKORUH
DODFKORUHPpWRODFKORUHHW ODSURS\]DPLGH WDQGLVTXH OD GHX[LqPHH[SpULHQFHDpWXGLp OH




OD SUHPLqUH pWXGH  PROpFXOHV HW GH FH IDLW OHV UpVXOWDWV QH VRQW H[SORLWDEOHV TX¶HQ









FRQWLQX DYHF UHQRXYHOOHPHQW GH OD SKDVH DTXHXVH GDQV OH PLOLHX G¶H[SRVLWLRQ HW XQH
GHX[LqPHPpWKRGHGHFDOLEUDWLRQHQPRGHEDWFKVDQVUHQRXYHOOHPHQWGHO¶HDX
&DOLEUDWLRQHQIOX[FRQWLQX
/HV &KHPFDWFKHU VRQW H[SRVpV GDQV XQ PLOLHX DTXHX[ KRPRJqQH HQ SUpVHQFH GHV
SHVWLFLGHV FLEOHV GRQW OHV FRQFHQWUDWLRQV &Z VRQW PDLQWHQXHV FRQVWDQWHV GXUDQW WRXWH OD







FRPSRVp G¶XQ EDF F\OLQGULTXH UHYrWX G¶XQ ILOP GH WpIORQ HW pTXLSp G¶XQ FDUURXVHO j GHX[
pWDJHV R VRQW IL[pV OHV &KHPFDWFKHU GXUDQW OH WHPSV G¶H[SRVLWLRQ &KDTXH pWDJH GX
FDUURXVHOSHUPHWGHIL[HU&KHPFDWFKHUGRQWODVXUIDFHGHFRQWDFWDYHFO¶HDXHVWRULHQWpH
YHUV OHKDXW IDFHYHUV OHKDXW/HFDUURXVHOHVW IL[pSDUVRQD[HjXQPRWHXUSHUPHWWDQW
G¶HIIHFWXHUGHVPRXYHPHQWVGHURWDWLRQjGLIIpUHQWHVYLWHVVHVVLPXODQWDLQVLGHVFRQGLWLRQV
GH WXUEXOHQFH/HEDFHVWDSSURYLVLRQQpHQHDXGpLRQLVpHGH IDoRQFRQWLQXHJUkFHjXQH




















YpULILpV DILQ GH YDOLGHU OH PRQWDJH H[SpULPHQWDO /HV UpVXOWDWV GH FHWWH YDOLGDWLRQ VRQW
SUpVHQWpVHQDQQH[H


















$ILQ GH PDLQWHQLU FRQVWDQWH OD FRQFHQWUDWLRQ GDQV OH EDF OHV GpELWV G¶HQWUpH GH O¶HDX
GpLRQLVpH HW GH OD VROXWLRQ VWRFN VRQW IL[pV UHVSHFWLYHPHQW j  P/PQ HW  P/PQ
)DFWHXUGHGLOXWLRQGH
$ILQ GH VWDELOLVHU OD FRQFHQWUDWLRQ GHV DQDO\WHV GDQV OH PLOLHX G¶H[SRVLWLRQ OH V\VWqPH
IRQFWLRQQH WRXWG¶DERUGSHQGDQWKVDQV OHV&KHPFDWFKHUDILQGH UHQRXYHOHUDXPRLQV
WURLVIRLVOHYROXPHG¶HDXGXEDF





pFKDQWLOORQQHXUV VRQW UHWLUpV GX FDUURXVHO j GLIIpUHQWV LQWHUYDOOHV GH WHPSV XQ
pFKDQWLOORQQHXUSDUpWDJHHWUHPSODFpVSDUGHV&KHPFDWFKHUYLGHVVDQVSKDVHUpFHSWULFH
QLPHPEUDQHGHGLIIXVLRQDILQG¶DVVXUHUOHPrPHQLYHDXG¶HDXHWGHWXUEXOHQFHGDQVOHEDF






/H S+ GHV pFKDQWLOORQV G¶HDX SUpOHYpV GDQV OH EDF HVW DMXVWp j  j O¶DLGH G¶XQH VROXWLRQ
G¶K\GUR[\GHGHVRGLXPjPRO/
$YDQW H[WUDFWLRQ FKDTXH pFKDQWLOORQ G¶HDX HVW GRSp j XQH FRQFHQWUDWLRQ GH  QJ/
G¶DWUD]LQH G j O¶DLGH G¶XQH VROXWLRQ PqUH j  PJ/ SUpSDUpH GDQV O¶DFpWRQLWULOH /HVFDUWRXFKHV VRQW SUpDODEOHPHQW FRQGLWLRQQpHV SDU pOXWLRQV VXFFHVVLYHV GH  P/
G¶DFpWRQLWULOHGHPpWKDQROHWG¶HDXXOWUDSXUH$SUqVFRQGLWLRQQHPHQWO¶pFKDQWLOORQG¶HDXHVW
SHUFROpDX WUDYHUVGHV FDUWRXFKHVSDUDVSLUDWLRQ VRXVYLGH VXU XQGLVSRVLWLI9LVLSUHSjXQ
GpELWGHP/PQ&HWWHpWDSHHVWVXLYLHG¶XQHSKDVHGHVpFKDJHVRXVYLGHSHQGDQWK
DILQG¶pOLPLQHU WRXWHWUDFHG¶HDXVXU ODFDUWRXFKH/¶pOXWLRQGHVFRPSRVpVVHIDLWVRXVYLGH
VXFFHVVLYHPHQWDYHFPOG¶DFpWRQLWULOH  IRLVP/jXQGpELW GHP/PLQ /¶pOXkW HVW
HQVXLWHUpGXLWSDUpYDSRUDWLRQVRXVOpJHUIOX[G¶D]RWHHW WUDQVIpUpGDQVXQIODFRQGHPO
SRXUXQHDQDO\VHSDU+3/&0606FIDQDO\VHGHVH[WUDLWVGHVGLVTXHV







HVW SUpSDUp SDU XQ GRSDJH G¶HDX GpLRQLVpH j O¶DWUD]LQH G  QJ/ DILQ GH YpULILHU
O¶DEVHQFH GH WRXWH SROOXWLRQ GH O¶HDX SDU OHV FRPSRVpV G¶LQWpUrWV /HV UHQGHPHQWV
G¶H[WUDFWLRQVRQWSUpVHQWpVGDQVO¶DQQH[H
$ILQ GH GpWHUPLQHU OHV WDX[ G¶pFKDQWLOORQQDJH GHV FRPSRVpV pWXGLpV OD FDOLEUDWLRQ GHV
&KHPFDWFKHUHVWIDLWHHQGHX[WHPSVVXUGHX[JURXSHVGHPROpFXOHVGLVWLQFWHV
/DSUHPLqUHH[SpULHQFHDFLEOpPROpFXOHV WULD]LQHVHWPpWDEROLWHV $WUD]LQH6LPD]LQH
',$ HW '($ SKpQ\OXUpHVHW PpWDEROLWHV GLXURQ LVRSURWXURQ OLQXURQ '&38 HW '&308
FKORURDFpWDPLGHV DODFKORUH PpWRODFKORUH DFpWRFKORUH HW EHQ]DPLGHV 3URS\]DPLGH /D
GXUpHGHODFDOLEUDWLRQHVWGHMRXUV
/D GHX[LqPH H[SpULHQFH D FLEOp  FRPSRVpV WULD]LQHV HW PpWDEROLWHV WHUEXWK\OD]LQH HW
'(7 VXOIRQ\OXUpHV )OD]DVXOIXURQ SKpQ\ODPLGHV 0pWDOD[\OHHW2[DGL[\OH VWURE\OXULQHV


















































/D PpWKRGH GH FDOLEUDWLRQ GHV &KHPFDWFKHU HQ IOX[ FRQWLQX UHSRVH VXU XQ GLVSRVLWLI
H[SpULPHQWDO GLIILFLOHPHQW WUDQVSRVDEOH GDQV WRXV OHV ODERUDWRLUHV HW TXL GHPDQGH XQH
FHUWDLQHH[SHUWLVH
&RPSWH WHQX GH OD ORXUGHXU GH OD SURFpGXUH H[SpULPHQWDOH OLpH j OD FDOLEUDWLRQ GHV
&KHPFDWFKHUj O¶pFKHOOHSLORWHHQIOX[FRQWLQX ODPpWKRGHH[SpULPHQWDOHG¶DSSURFKHGX5V
SUpVHQWpH FLGHVVRXV D SRXU EXW SULQFLSDO G¶pWXGLHU VRQ DSSOLFDELOLWp HQ WDQW TXH PpWKRGH
DOWHUQDWLYHVLPSOHSRXUOHFDOFXOGXWDX[G¶pFKDQWLOORQQDJH
'DQVO¶H[SpULHQFHTXLVXLW ODPpWKRGHGHFDOLEUDWLRQSURSRVpHHVWSOXVVLPSOHjPHWWUHHQ
°XYUH HW HVW EDVpH VXU XQH H[SRVLWLRQ GHV pFKDQWLOORQQHXUV GDQV XQ PLOLHX DTXHX[ QRQ
UHQRXYHOp /¶DSSURFKH H[SpULPHQWDOH GHV WDX[ G¶pFKDQWLOORQQDJH GHV SHVWLFLGHV HVW





$ILQ GH FDOFXOHU OHV 5V GHV FRPSRVpV GDQV OH PLOLHX G¶H[SRVLWLRQ QRQ UHQRXYHOp GHX[





&RPPH LQGLTXp GDQV OD SDUWLH ELEOLRJUDSKLH GLIIpUHQWHV EDUULqUHV GH UpVLVWDQFH SHXYHQW
V¶RSSRVHUjODGLIIXVLRQSDVVLYHGHVDQDO\WHVGDQVO¶pFKDQWLOORQQHXUODFRXFKHOLPLWHG¶HDX
ODPHPEUDQHGHGLIIXVLRQRX O¶LQWHUIDFHPHPEUDQHSKDVH UpFHSWULFH6HORQ ODFRQILJXUDWLRQ
GH O¶pFKDQWLOORQQHXU SDVVLI HW GHV SURSULpWpV SK\VLFRFKLPLTXHV GX FRPSRVp G¶LQWpUrW OD
GLIIXVLRQGHO¶DQDO\WHGDQVO¶pFKDQWLOORQQHXUSHXWrWUHIUHLQpHSDUODFRXFKHOLPLWHG¶HDXHWOD
PHPEUDQHGHGLIIXVLRQ'DQV OH FDVR OHIDFWHXU OLPLWDQWHVW ODFRXFKH OLPLWHG¶HDXDORUV










&ZHW&VZGpVLJQHQWUHVSHFWLYHPHQWODFRQFHQWUDWLRQGHO¶DQDO\WHGDQVODSKDVHDTXHXVHHWjO¶LQWHUIDFH pFKDQWLOORQQHXU SKDVH DTXHXVH FRXFKH OLPLWH G¶HDX 3RXU XQH SpULRGH












NDFF HW NG VRQW GHV FRQVWDQWHV FLQpWLTXHV GH SUHPLHU RUGUH M UHODWLYHV j OD YLWHVVH GHGpFURLVVDQFHGH OD FRQFHQWUDWLRQGHVDQDO\WHVGDQV ODSKDVHDTXHXVH/DGLVSDULWLRQGHV
FRPSRVpVGDQVODSKDVHDTXHXVH OLpHjGHVSKpQRPqQHVGHGpJUDGDWLRQRXG¶DGVRUSWLRQ
VXUOHVSDURLVGXPDWpULHOHVWGpFULWHSDUODFRQVWDQWHNGWDQGLVTXHODGLVSDULWLRQGXHjXQH






/H VXLYL GH OD FLQpWLTXH GH GLVSDULWLRQ GHV DQDO\WHV GDQV O¶HDX HQ SUpVHQFH GH
O¶pFKDQWLOORQQHXU SDVVLI SHUPHW GH FDOFXOHU OD FRQVWDQWH FLQpWLTXH JOREDOH NDFF  NG j
ODTXHOOHHVW HQVXLWH VRXVWUDLWH OD YDOHXUGX NGGDQV OH FDVGHGpJUDGDWLRQRXG¶DGVRUSWLRQ
&RQQDLVVDQW OH YROXPH  GX PLOLHX UpDFWLRQQHO HW OD FRQVWDQWH G¶DFFXPXODWLRQ DLQVL
GpWHUPLQpHLOHVWDORUVSRVVLEOHGHFDOFXOHUOH5V&HWWHPpWKRGHGHFDOFXODpWpXWLOLVpHGDQV
GLIIpUHQWHV pWXGHV FRQFHUQDQW OD FDOLEUDWLRQ GX 32&,6 HQ PLOLHX QRQ UHQRXYHOp SRXU OD








$YHFNHM ODFRQVWDQWHFLQpWLTXHG¶pFKDQJHGHPDVVHGDQVO¶pFKDQWLOORQQHXU9V / OH
YROXPH GH OD SKDVH UpFHSWULFH GH O¶pFKDQWLOORQQHXU .VZ OD FRQVWDQWH GH SDUWDJH GH








OD GpVRUSWLRQ G¶XQ FRPSRVp VRQW DORUV UpJLV SDU OD PrPH ORL FLQpWLTXH HW OD FLQpWLTXH
G¶pFKDQJHVGHPDVVHHVWGpFULWHSDUODFRQVWDQWHGHHURUGUHNH2QVXSSRVHLFLO¶H[LVWHQFH













GH SDUWLFXOHV GH VLOLFH JUHIIpHV GHJURXSHPHQWV  RFWDGpF\OV UHSUpVHQWH GXSRLGVGX
GLVTXH /D IUDFWLRQ GH FDUERQH RUJDQLTXH GDQV OD SKDVH GH VLOLFH JUHIIpH HVW HVWLPpH j
HQYLURQ  HQ PDVVH 9HUKDDU HW DO  (Q UHOLDQW OD GHQVLWp GHV JURXSHPHQWV
RFWDGpF\OV j FHOOH GH O¶RFWDGpFDQH RQ SHXW FDOFXOHU j SDUWLU GH OD PDVVH GX GLVTXH XQ

















/H&KHPFDWFKHU &3(6HVWSORQJp IDFHYHUV OHEDVGDQVXQEpFKHUFRQWHQDQW/
G¶HDXjXQHFRQFHQWUDWLRQGHJ/SRXUFKDTXHFRPSRVp/H&KHPFDWFKHUDWWDFKpVXU
O¶D[HGHURWDWLRQG¶XQPRWHXUHIIHFWXHGHVPRXYHPHQWVGHURWDWLRQGDQVO¶HDXjXQHYLWHVVH







+3/&0606 /¶H[SpULHQFH HVW UpDOLVpH VXU XQH SpULRGH GH  MRXUV DILQ G¶DWWHLQGUH XQH
























FRQVWDQWHV OHV FRQFHQWUDWLRQV GHV FRPSRVpV GDQV OH PLOLHX OH EDF HVW DSSURYLVLRQQp HQ
FRQWLQXjO¶DLGHG¶XQHSRPSH+3/&HQHDXIRUWLILpHjJ/GHFKDTXHFRPSRVpSUpSDUpH












LGHQWLTXH j FHOXL XWLOLVp ORUV GH OD FDOLEUDWLRQ GHV &KHPFDWFKHU j O¶pFKHOOH SLORWH $SUqV
H[WUDFWLRQOHYROXPHG¶pOXDWHVWUpGXLWVRXVOpJHUIOX[G¶D]RWHjPOHWWUDQVIpUpGDQVXQ
IODFRQP/SRXUDQDO\VH




/¶H[WUDFWLRQ GHV FRPSRVpV UHWHQXV GDQV OHV 32&,6 QpFHVVLWH XQH pWDSH SUpDODEOH GH
WUDQVIHUW GH OD SKDVH DGVRUEDQWH GH O¶pFKDQWLOORQQHXU GDQV XQH FDUWRXFKH 63( YLGH /D
UpFXSpUDWLRQGH ODSKDVHVROLGHGHV32&,6QHQpFHVVLWHSDVXQGpPRQWDJHGHVDQQHDX[




 PQ 8Q YROXPH P/ G¶DFpWRQLWULOH HVW G¶DERUG DMRXWp GDQV ODSKDVHDGVRUEDQWH TX¶RQ
ODLVVHLPSUpJQHUSHQGDQWVHQVXLWHO¶pOXWLRQHVWIDLWHHQDSSOLTXDQWOHYLGH/¶pOXWLRQVRXV
YLGHHVWUpSpWpHGHX[IRLVDYHFP/G¶DFpWRQLWULOH
/¶pOXDW  P/ HVW UpGXLW j XQ YROXPH GH  P/ SDU pYDSRUDWLRQ VRXV IOX[ G¶D]RWH HW
WUDQVIpUp GDQV XQ IODFRQ GH  P/ SRXU DQDO\VH /D FDUWRXFKH 63( FRQWHQDQW OD SKDVH
DGVRUEDQWHGX32&,6HVWVpFKpHjO¶pWXYHj&SHQGDQWKHWODGLIIpUHQFHGHSHVpHGH







7DEOHDX   3HVWLFLGHV VpOHFWLRQQpV SRXU O¶pWXGH GH FDOLEUDWLRQ GHV 32&,6 HQ
ODERUDWRLUH
&RPSRVp )DPLOOH &ODVVHFKLPLTXH /RJ.RZ
$]DFRQD]ROH IRQJLFLGH D]ROHV 
$]R[\VWURELQH IRQJLFLGH VWURELOXULQHV 
%LWHUWDQROH IRQJLFLGH D]ROHV 
%RVFDOLGH IRQJLFLGH DPLGHV 
&\SURFRQD]ROH IRQJLFLGH D]ROHV 
&\SURG\QLOH IRQJLFLGH $QLOLQRS\ULPLGLQHV 
'LIpFRQD]ROH IRQJLFLGH D]ROHV 
(SR[LFRQD]ROH IRQJLFLGH D]ROHV 
)HQSURSLPRUSKH IRQJLFLGH PRUSKROLQHV 
)OXVLOD]ROH IRQJLFLGH D]ROHV 
+p[DFRQD]ROH IRQJLFLGH D]ROHV 
,PD]DOLO IRQJLFLGH D]ROHV 
0pWDOD[\OH IRQJLFLGH DPLGHV 
0pWFRQD]ROH IRQJLFLGH D]ROHV 
3HQFRQD]ROH IRQJLFLGH D]ROHV 
3URFKORUD]H IRQJLFLGH D]ROHV 
3URSLFRQD]ROH IRQJLFLGH D]ROHV 
7pEXFRQD]ROH IRQJLFLGH D]ROHV 
7pWUDFRQD]ROH IRQJLFLGH D]ROHV 
7ULIOR[\VWURELQH IRQJLFLGH VWURELOXULQHV 
$FpWRFKORUH KHUELFLGH FKORURDFpWDPLGHV 
$ODFKORUH KHUELFLGH FKORURDFpWDPLGHV 
$PpWU\QH KHUELFLGH WULD]LQHV 
$WUD]LQH KHUELFLGH WULD]LQHV 
&KORUR[XURQ KHUELFLGH XUpHV 
&KORUWROXURQ KHUELFLGH XUpHV 
&\DQD]LQH KHUELFLGH WULD]LQHV 
'HVPpWU\QH KHUELFLGH WULD]LQHV 
'LPpWKpQDPLGH KHUELFLGH DPLGHV 
'LXURQ KHUELFLGH XUpHV 
+H[D]LQRQ KHUELFLGH WULD]LQHV 
&RPSRVp )DPLOOH &ODVVHFKLPLTXH /RJ.RZ
,PD]DPpWKDEHQ]PpWK\O KHUELFLGH D]ROHV 
,VRSURWXURQ KHUELFLGH XUpHV 
,VR[DEqQH KHUELFLGH DPLGHV 
/LQXURQ KHUELFLGH XUpHV 
0pWDPLWURQ KHUELFLGH WULD]LQRQHV 
0pWD]DFKORUH KHUELFLGH FKORURDFpWDPLGHV 
0pWKDEHQ]WKLD]XURQ KHUELFLGH XUpHV 


0pWREURPXURQ KHUELFLGH XUpHV 
0pWRODFKORUH KHUELFLGH FKORURDFpWDPLGHV 
0pWR[XURQ KHUELFLGH XUpHV 
0pWULEX]LQH KHUELFLGH WULD]LQRQH 
0RQROLQXURQ KHUELFLGH XUpHV 
0RQXURQ KHUELFLGH XUpHV 
1DSURSDPLGH KHUELFLGH DPLGHV 
1pEXURQ KHUELFLGH XUpHV 
3URPpWU\QH KHUELFLGH WULD]LQHV 
3URSDQLOH KHUELFLGH DPLGHV 
3URSD]LQH KHUELFLGH WULD]LQHV 
3URS\]DPLGH KHUELFLGH DPLGHV 
3URVXOIRFDUEH KHUELFLGH FDUEDPDWHV 
6pEXWK\OD]LQH KHUELFLGH WULD]LQHV 
6LPD]LQH KHUELFLGH WULD]LQHV 
7HUEXWK\OD]LQH KHUELFLGH WULD]LQHV 
7pUEXWU\QH KHUELFLGH WULD]LQHV 
'($ KHUELFLGHPpWDEROLWH WULD]LQHVPpWDEROLWH 
'(7 KHUELFLGHPpWDEROLWH WULD]LQHVPpWDEROLWH 
',$ KHUELFLGHPpWDEROLWH WULD]LQHVPpWDEROLWH 
,38&+ KHUELFLGHPpWDEROLWH XUpHVPpWDEROLWH 
















$ILQG¶pYDOXHU OD UREXVWHVVHGHV WDX[G¶pFKDQWLOORQQDJHGpWHUPLQpVHQ ODERUDWRLUHSRXU OHV
32&,6HWOHV&KHPFDWFKHUHWOHXUSRWHQWLHOOHDSSOLFDWLRQGDQVOHPLOLHXQDWXUHOXQHpWDSHGH
YDOLGDWLRQ LQVLWX HVW QpFHVVDLUH 'XUDQW FHWWH pWDSH OHV pFKDQWLOORQQHXUV SDVVLIV VRQW
GpSOR\pV GDQV XQ PLOLHX UpHO SHQGDQW XQH SpULRGH GH WHPSV GpWHUPLQpH 'XUDQW FHWWH
SpULRGHGHVSUpOqYHPHQWVSRQFWXHOVG¶HDXVRQWUpDOLVpVDILQGHFRQQDvWUHOHVFRQFHQWUDWLRQV
GHVSHVWLFLGHVFLEOHVVXU ODSpULRGHG¶H[SRVLWLRQ/DYDOLGDWLRQGHVpFKDQWLOORQQHXUVSDVVLIV
UpVXOWHGH OD FRPSDUDLVRQGHVPR\HQQHVGHVFRQFHQWUDWLRQVPHVXUpHVSDU OHVDSSURFKHV
FODVVLTXHV VXU OD SpULRGH G¶H[SRVLWLRQ j OD PR\HQQH GHV FRQFHQWUDWLRQV LQWpJUpHV SDU OHV
pFKDQWLOORQQHXUVSDVVLIV6LODFRQFHQWUDWLRQGHVSROOXDQWVQHIOXFWXHSDUWURSXQHFDOLEUDWLRQ
LQVLWX SHXW rWUH HQYLVDJpH DILQ G¶pYDOXHU O¶LPSDFW GHV IDFWHXUV HQYLURQQHPHQWDX[ VXU OHV
YDOHXUVGHV5VHWGHOHVFRPSDUHUjFHX[REWHQXVHQODERUDWRLUH





/D VHFRQGH SDUWLH GpFULW XQ H[HUFLFH G¶LQWHUFRPSDUDLVRQ GH O¶DSSOLFDELOLWp GHV
pFKDQWLOORQQHXUV SDVVLIV SRXU OH VXLYL GH SROOXDQWV GDQV GHV HDX[ GH VXUIDFH HW OHV HDX[
VRXWHUUDLQHV&HWH[HUFLFHDIDLWLQWHUYHQLUSOXVLHXUVODERUDWRLUHVQDWLRQDX[HWLQWHUQDWLRQDX[













/H VLWH G¶pWXGH UHWHQX HVW OH FDQDO GX %DV5K{QH /DQJXHGRF %5/ RX FDQDO 3KLOLSSH
/DPRXU )LJXUH ,VVXGH OD&RPSDJQLHQDWLRQDOHG
DPpQDJHPHQWGH OD UpJLRQGX%DV
5K{QHHWGX/DQJXHGRFOHJURXSH%5/SRVVqGHXQUpVHDXGHFDQDX[jGpFRXYHUWGH






OD VWDWLRQ $ULVWLGH'XPRQG /HV YROXPHV G¶HDX SRPSpV SDU OD VWDWLRQ YDULHQW VHORQ OHV
VDLVRQV HW OHV GHPDQGHV QRWDPPHQW DJULFROHV 7RXV OHV FDQDX[ DUWLILFLHOV VRQWGH IRUPH



































/DVWDWLRQ$ULVWLGH'XPRQWDpWp FKRLVLH FRPPHVLWHG¶H[SRVLWLRQGHVpFKDQWLOORQQHXUV /D
SpULRGHGHGpSORLHPHQW V¶pFKHORQQHGXIpYULHUDXPDUVSRXUXQHGXUpHWRWDOH
G¶H[SRVLWLRQGHMRXUV'RX]H&KHPFDWFKHUHWGRX]H32&,6VRQWUpSDUWLVHQGXSOLFDWGDQV
 FDJHV GLVWLQFWHV &KDTXH FDJH FRQWLHQW  32&,6 HW  &KHPFDWFKHU &HV GHUQLHUV VRQW
LQVWDOOpVDX ODERUDWRLUHGDQV OHV FDJHV OH MRXUGXGpSORLHPHQWHW SURWpJpVDYHFGXSDSLHU
DOXPLQLXPORUVGXWUDQVSRUWYHUVOHVLWH8Q32&,6HWXQ&KHPFDWFKHUVRQWXWLOLVpVFRPPH
WpPRLQSRXUOHFRQWU{OHGHFRQWDPLQDWLRQORUVGXWUDQVSRUWGXGpSORLHPHQWHWGHVUHWUDLWVGHV
pFKDQWLOORQQHXUV /HV  FDJHV VRQW DX PrPH PRPHQW LPPHUJpHV GDQV O¶HDX j XQH
SURIRQGHXUG¶HQYLURQPHWVRQWIL[pHVjXQHEDUULqUHGHSURWHFWLRQSODFpHDXERUGGXFDQDO
$ILQGHGpWHUPLQHUODFLQpWLTXHG¶DFFXPXODWLRQGHVFRPSRVpVGDQVOHVpFKDQWLOORQQHXUVXQ
SUpOqYHPHQWGHV FDJHV HVW IDLW j GLIIpUHQWV LQWHUYDOOHVGH WHPSV  IpYULHU  IpYULHU HU
PDUVPDUVPDUVHWPDUV
/RUV GH FKDTXH UHWUDLW OHV 32&,6 VRQW ULQFpV DYHF GH O¶HDX XOWUDSXUH HW VRQW HQVXLWH
HQYHORSSpV GDQV GX SDSLHU DOXPLQLXP HW FRQVHUYpV GDQV XQH JODFLqUH UpIULJpUDQWH /HV
&KHPFDWFKHU VRQW VXFFHVVLYHPHQW ULQFpV HW UHPSOLV DYHF GH O¶HDX XOWUDSXUH DYDQW G¶rWUH
UHIHUPpVHWFRQVHUYpVDYHFOHV32&,68QSUpOqYHPHQWSRQFWXHOG¶XQOLWUHG¶HDXHVWUpDOLVp
HQ GXSOLFDW ORUV GX GpSORLHPHQW j O¶DLGH G¶XQH ERXWHLOOH HQ YHUUH DPEUp /D ERXWHLOOH HVW



















DX ODERUDWRLUHGH UpIpUHQFHIUDQoDLVSRXU ODVXUYHLOODQFHGH O
HDX$48$5()&HWH[HUFLFH
G¶LQWHU FRPSDUDLVRQ DYDLW SRXU REMHFWLI G¶pYDOXHU OH SRWHQWLHO HW O¶HIILFDFLWp GHV
pFKDQWLOORQQHXUV SDVVLIV SRXU OD VXUYHLOODQFH GDQV OH FDGUH GH OD '&( GH SROOXDQWV
SULRULWDLUHVGDQVOHVHDX[GHVXUIDFHHWGHV]RQHVF{WLqUHV




UHFKHUFKHV JpRORJLTXHV HW PLQLqUHV O
(0$ (FROH GHV PLQHV G
$OqV PDLV DXVVL OH
&HPDJUHI &HQWUH G




PHU 1DQWHV 6qWH HW 7RXORQ /37& /DERUDWRLUH GH SK\VLFRWR[LFRFKLPLH GH
O
HQYLURQQHPHQW(')/1+( /DERUDWRLUH QDWLRQDO G
K\GUDXOLTXHHW GH O
HQYLURQQHPHQW OH
/((68 /DERUDWRLUH HDX HQYLURQQHPHQW HW V\VWqPHV XUEDLQV $/6 6XqGH $=7,
(VSDJQH&()$6$QJOHWHUUH'(/7$5(67123D\V%DV1/6(QYLURQQHPHQW$JHQF\
$QJOHWHUUH /$%$48$ (VSDJQH 066 5R\DXPH8QL 1,9$ 1RUYqJH 7* 0DVDU\N
ZDWHU UHVHDUFK LQVWLWXWH 5pSXEOLTXH WFKqTXH 8)= $OOHPDJQH XQLYHUVLWp GH &DJOLDUL
,WDOLHXQLYHUVLWpGH5KRGH,VODQGeWDWV8QLV:DWHU5HVHDUFK,QVWLWXWH&DQDGD






/HV SULQFLSDX[ pFKDQWLOORQQHXUV WHVWpV ORUV GH FHV HVVDLV G¶LQWHUFRPSDUDLVRQ VRQW OHV
32&,6OHV&KHPFDWFKHUOHV630'OHV0(6&2HWOHV'*7
7URLVPLOLHX[G¶H[SRVLWLRQRQWpWpUHWHQXVSRXUOHVHVVDLVOH5K{QHj7HUQD\OD&KDUHQWHj
%HLOODQW GDQV OD UpJLRQ 3RLWRX&KDUHQWH HW O¶pWDQJ GH 7KDX j 6qWH HQ UpJLRQ /DQJXHGRF
5RXVVLOORQ
/HV VLWHV GH %HLOODQW HW GH 7KDX RQW pWp UHWHQXV SRXU OHV HVVDLV G¶LQWHUFRPSDUDLVRQ GHV




















'H QRPEUHXVHV LQGXVWULHV VRQW ORFDOLVpHV VXU OH EDVVLQ YHUVDQW GH 7KDX &HOOHVFL VRQW
HVVHQWLHOOHPHQW GH QDWXUH FKLPLTXH XVLQHV G¶HQJUDLV GH FLPHQWV UDIILQHULH G¶KXLOH HW
DJURDOLPHQWDLUHSULQFLSDOHPHQWUHJURXSpHVHQWUH6qWHHW%DODUXF/HVUHMHWVVRQWVRLWGpYLpV
YHUV OD PHU VRLW UHF\FOpV VRLW FRQGXLWV YHUV GHV EDVVLQV GH UpWHQWLRQ 'H QRPEUHXVHV
FRRSpUDWLYHVYLQLFROHVVRQWDXVVLSUpVHQWHVGDQVFHEDVVLQYHUVDQW'HQRPEUHX[YLOODJHV




ODUJH GH %DODUXFOHV %DLQV FRQVWLWXDQW GHV IOX[ SRWHQWLHOV G¶HQWUpH GH SROOXDQW GDQV OH













/HVGLIIpUHQWV pFKDQWLOORQQHXUV VRQW IL[pV GDQVGHV FDJHV DFFURFKpHVjXQH SODWHIRUPHj




 'HV SUpOqYHPHQWV SRQFWXHOV G¶HDX  / VRQW UpDOLVpV j GHV LQWHUYDOOHV GH WHPSV
UpJXOLHUVGXUDQWODFDPSDJQH/¶H[WUDFWLRQGHVpFKDQWLOORQVG¶HDXHWO¶DQDO\VHGHVSHVWLFLGHV
RQW pWp UpDOLVpHV SDU OH /37& %RUGHDX[ $SUqV XQH H[WUDFWLRQ VXU SKDVH 2DVLV +/%
O¶DQDO\VHHVWHIIHFWXpHSDU+3/&0606$ILQGHPLHX[ LQWHUSUpWHU OHV UpVXOWDWV LVVXVGHV
pFKDQWLOORQQHXUVSDVVLIVFHUWDLQVSDUDPqWUHVSK\VLFRFKLPLTXHVGXPLOLHXG¶H[SRVLWLRQVRQW










YLOOH GH %HLOODQW HQ &KDUHQWH0DULWLPH /D &KDUHQWH HVW XQ IOHXYH GX EDVVLQ DTXLWDLQ TXL
SUHQGVDVRXUFHj&KpURQQDFGDQVOD+DXWH9LHQQH
)LJXUH  &HOOHFL WUDYHUVH OHV GpSDUWHPHQWV GH OD 9LHQQH GH OD &KDUHQWH HW GH OD
&KDUHQWH0DULWLPH DYDQW GH VH MHWHU GDQV O
RFpDQ $WODQWLTXH HQWUH 3RUWGHV%DUTXHV HW
)RXUDV SDU XQ ODUJHHVWXDLUH /D ORQJXHXU WRWDOH GX IOHXYHHVW GH NP GRQW  NP



































&HWWH DSSOLFDWLRQ FRQFHUQH OD PLVH HQ °XYUHGHV pFKDQWLOORQQHXUV SDVVLIV GDQV OHEXW GH




/D *X\DQH HVW XQH UpJLRQ PRQRGpSDUWHPHQWDOH TXL V¶pWHQG VXU XQH VXSHUILFLH G¶HQYLURQ








DVVH]DOORQJpVHW OHXUV OLPLWHV VRQW LPSUpFLVHV HQ UDLVRQGXPDQTXHGH OLJQHGH IDvWH/H
SRWHQWLHOK\GURJpRORJLTXHGHOD*X\DQHDLQVLTXHODVWUXFWXUHHW OHIRQFWLRQQHPHQWGHFHV
PDVVHV G¶HDX VRQW pWURLWHPHQW OLpV j OD JpRORJLH HW OD SpGRORJLH GX GLVWULFW /D *X\DQH
FRQVWLWXHjHOOHVHXOHXQGLVWULFWK\GURJUDSKLTXHjSDUWHQWLqUHSUpVHQWDQWODSDUWLFXODULWpGH












 XQH DJULFXOWXUH WUDGLWLRQQHOOH PDQXHOOH SUpVHQWH VXU WRXW OH WHUULWRLUH SOXV GH  GHV
H[SORLWDQWVODSUDWLTXHUDLWVXUXQWLHUVGHODVXUIDFHDJULFROHXWLOH6$8
XQHDJULFXOWXUHPpFDQLVpHjYRFDWLRQPDUFKDQGHVLWXpHVXUODEDQGHOLWWRUDOH
2Q FRPSWH HQYLURQ  H[SORLWDWLRQVDJULFROHVRFFXSDQWXQH VXSHUILFLH WRWDOH GH
KHFWDUHV/DSOXSDUWGHV6$8VHVLWXHWRXWOHORQJGXOLWWRUDOJX\DQDLV,OH[LVWHWRXWHIRLVGHV
VXUIDFHVDJULFROHVEHDXFRXSSOXVSHWLWHV jKD VLWXpHV OH ORQJGHV IOHXYHV0DURQL HW




VRQW ORFDOLVpV SULQFLSDOHPHQW VXU OH OLWWRUDO GHV UL]LFXOWXUHVTXL VRQW SUpVHQWHV VXU OD F{WH












OHVVLYDJH GHV VROV ORUV GHV IRUWHV SUpFLSLWDWLRQV RX HQFRUH OH PDQTXH GH IRUPDWLRQ GHV
DJULFXOWHXUVDX[ERQQHVSUDWLTXHVDJULFROHV'HVHQTXrWHVRQWPRQWUpTXHSDUPLOHVSURGXLWV
XWLOLVpVHQ OXWWH FKLPLTXH ODPDMRULWp VRQWGHV LQVHFWLFLGHV  GHVKHUELFLGHV HW
GHVIRQJLFLGHV1%&/HVDFWLRQVPHQpHVGDQVOHFDGUHGHODUpJOHPHQWDWLRQ
GHV SHVWLFLGHV VH UpVXPHQW HQ SDUWLH SDU GHV FRQWU{OHV FKH] OHV DJULFXOWHXUV GDQV OHXUV
SDUFHOOHVDJULFROHV&HSHQGDQW OHQRPEUHpOHYpG¶H[SORLWDWLRQVDJULFROHVGH IDLEOHV WDLOOHV
UpSDUWLHVVXUGHV]RQHVSDUIRLVGLIILFLOHPHQWDFFHVVLEOHVQHSHUPHWSDVGHFRQQDvWUHDYHF
SUpFLVLRQ OHV SHVWLFLGHV XWLOLVpV (Q *X\DQH OHV GRQQpHV VXU OHV SHVWLFLGHV VRQW













FRPPXQHVGX OLWWRUDO GRQWXQHJUDQGHSDUWLHHVWPDUTXpHSDU ODSUpVHQFHG¶H[SORLWDWLRQV
DJULFROHV /¶HQVHPEOH GHV FRPPXQHV GX OLWWRUDO UHSUpVHQWH   GH FHV SUpOqYHPHQWV
&%*  &RQFHUQDQW OH FDSWDJH G¶HDX VRXWHUUDLQH LO HVW UpDOLVp j SDUWLU G¶RXYUDJHV
GLVSRVpVHVVHQWLHOOHPHQWOHORQJGHVIOHXYHV0DURQLHW2\DSRFN
'DQV OH FDGUH GH OD '&( GHV UpVHDX[ GH FRQWU{OH GH VXUYHLOODQFH GH OD TXDOLWp GHV
UHVVRXUFHVHQHDXVRQWSURJUHVVLYHPHQWPLVHQSODFHHQ*X\DQHGHSXLV O¶DQQpH,OV
VRQWDXMRXUG¶KXLFRPSRVpVGHVWDWLRQVUpSDUWLHVVXUOHVFULTXHVHWIOHXYHVDILQG¶DVVXUHU
XQ VXLYL OH SOXV SHUWLQHQW SRVVLEOH GHV   NP GH FRXUV G¶HDX 2IILFH GH O¶HDX GH OD
*X\DQH  3DUPL HOOHV  VWDWLRQV VLWXpHV GDQV GHV ]RQHV DJULFROHV SHUPHWWHQW XQ
VXLYL GHV WHQHXUV HQ SURGXLWV SK\WRVDQLWDLUHV PDLV OH QRPEUH G
DQDO\VHV UpDOLVpHV
DQQXHOOHPHQW HVW IRQFWLRQ GH O










HW OHV VRXVVROV JX\DQDLV WUqV SHX G¶LQIRUPDWLRQV VRQW GRQF DFFHVVLEOHV FRQFHUQDQW OH
WUDQVIHUWGHFHVSROOXDQWVYHUVOHVHDX[O¶RULJLQHGHVSHVWLFLGHVTXDQWLILpVGDQVOHVVWDWLRQV
GHVXUYHLOODQFHHW OD FRQWULEXWLRQGHVDIIOXHQWV WULEXWDLUHVGDQV OH WUDQVSRUW GHVSHVWLFLGHV
G¶XQEDVVLQYHUVDQWYHUVOHVFRXUVSULQFLSDX['DQVOHV]RQHVGH&DFDRHW-DYRXKH\GHX[
]RQHV SULQFLSDOHV GH SURGXFWLRQV PDUDvFKqUHV OHV PHVXUHV SK\WRVDQLWDLUHV QH VRQW
HIIHFWXpHV TXH GHX[ IRLV SDU DQ XQH ORUV GH OD VDLVRQ KXPLGH PRLV GH PDL O¶DXWUH HQ
VDLVRQVqFKHPRLVG¶DRW
/DFRPSOH[LWpGXUpVHDXK\GURJUDSKLTXHJX\DQDLVH[WUrPHPHQWGHQVHHWGLIIXVODSUpVHQFH
GH QRPEUHXVHV SDUFHOOHV DJULFROHV GLVVpPLQpHV HW GLIILFLOHPHQW DFFHVVLEOHV OH PDQTXH
G¶LQIRUPDWLRQVVXIILVDQWHVFRQFHUQDQWOHVSHVWLFLGHVXWLOLVpVOHXUUpSDUWLWLRQHWGHOHXUSpULRGH
G¶DSSOLFDWLRQVXUOHWHUULWRLUHVRQWDXWDQWGHSUREOpPDWLTXHVTXLFRQFHUQHQWFHWHUULWRLUH



























GDQV FHWWH UpJLRQ HVW HVVHQWLHOOHPHQW GpYHORSSp DXWRXU GHV ERXUJV GH -DYRXKH\ HW
G¶$FDURXDQ\VXUGHVSODWHDX[pURGpVGHEDVVHVDOWLWXGHVFRPSULVHQWUHTXHOTXHVPqWUHVHW
XQHYLQJWDLQHGHPqWUHVDXPD[LPXP/DVXUIDFHWRWDOHXWLOLVpHSRXUO¶DJULFXOWXUHHVWGH
KD$ODGLIIpUHQFHGH&DFDR OHUHOLHIGH-DYRXKH\HVWPRLQV LPSRUWDQWHW O¶DJULFXOWXUHHVW
SUDWLTXpH VXUGHV WHUUDLQV IDLEOHPHQWSHQWXV /¶DFWLYLWpDJULFROHHVW FHQWUpHSULQFLSDOHPHQW
VXU O¶KRUWLFXOWXUH PDUDvFKqUH DYHF XQH WHQGDQFH UpFHQWH j SULYLOpJLHU O¶DUERULFXOWXUH DX
PDUDvFKDJH $3))/*  (Q UpVXPp OHV GHX[ VHFWHXUV pWXGLpV RQW GHV VSpFLILFLWpV
HQYLURQQHPHQWDOHV GLIIpUHQWHV /H VLWH GH &DFDR SRVVqGH XQH WRSRJUDSKLH SOXV PDUTXpH
IRUWV UHOLHI DORUV TXH -DYRXKH\ HVW XQ PLOLHX UHODWLYHPHQW SODW OH VRO j &DFDR HVW HQ
PDMRULWp DUJLOHX[ DYHF GH IRUWHV WHQHXUV HQ PDWLqUH RUJDQLTXH DORUV TX¶LO HVW SOXW{W j
GRPLQDQWHVDEOHXVHj-DYRXKH\HWWUqVSDXYUHHQPDWLqUHRUJDQLTXH/HUpJLPHGHVSOXLHV
HVW WRXW DXVVL GLIIpUHQW HQWUH FHV GHX[ ]RQHV OH VHFWHXU GH &DFDR UHoRLW XQH KDXWHXU GH
SUpFLSLWDWLRQSOXVGHPGHX[IRLVVXSpULHXUHjFHOOHGH-DYRXKH\P ,OFRQYLHQWDXVVL
GH UDSSHOHU TXH FHV FDUDFWpULVWLTXHV HQYLURQQHPHQWDOHV VRQW WUqV GLIIpUHQWHV GH FHOOHV
UHQFRQWUpHVHQPpWURSROH
F([SRVLWLRQGHVpFKDQWLOORQQHXUVSDVVLIV





QDWXUH HW OD GLVWULEXWLRQ GHV SHVWLFLGHV GDQV FHV PLOLHX[ PDLV DXVVL SRXU pYDOXHU OD
FRQWULEXWLRQGHVGLIIpUHQWVDIIOXHQWVjODSROOXWLRQGHVFRXUVG¶HDXLODpWpFKRLVLG¶pYDOXHUOH














‚ pSDLVVHXU GH OD WUDQFKH G¶HDX PLQLPDOH DILQ TXH OH GLVSRVLWLI VRLW FRPSOqWHPHQW
LPPHUJpDYHFXQHFHUWDLQHPDUJHGHVpFXULWp‚ PLVHHQSODFHjPDUpHEDVVHDILQGH V¶DVVXUHUGH ODQRQpPHUVLRQGHVGLVSRVLWLIV
G¶pFKDQWLOORQQDJHORUVGXWHPSVG¶H[SRVLWLRQ‚ GDQV OHV WULEXWDLUHV PLVH HQ SODFH GHV GLVSRVLWLIV HQ UHWUDLW GH WRXWH ]RQH GH
FRQIOXHQFH $ILQ G¶pYLWHU O¶LQIOXHQFH GX FRXUV G¶HDX SULQFLSDO /HV pFKDQWLOORQQHXUV
VRQW LQVWDOOpV R VRQW REVHUYpV GHV pFRXOHPHQWV G¶HDX j PDUpH EDVVH FHWWH
LQIOXHQFHSHXWDXJPHQWHUjPDUpHKDXWHVXLYDQWOHVGLIIpUHQWVSRLQWV‚ 'DQVOHVFRXUVG¶HDXSULQFLSDX[ OHVpFKDQWLOORQQHXUVVLWXpVHQDPRQWVRQW LQVWDOOpV
DXQLYHDXGHVULYHVF{WpFRPPXQHF{WpSUHVVLRQDJULFROHHQDPRQWGHVWULEXWDLUHV
HWHQDYDOGHV]RQHVDJULFROHV
6L OHVGLVSRVLWLIVVLWXpVHQDYDOHWHQDPRQW UHVSHFWLYHPHQWFDF3 MDY3HWFDF3 MDY3
RQW pWp LQVWDOOpV HQ GHV OLHX[ R OD WUDQFKH G¶HDX DWWHLQW SOXVLHXUV PqWUHV OHV GLVSRVLWLIV























FDF3 &ULTXH6WH0DULH  
FDF3 &ULTXRWDIIOXHQW&RPWp  
FDF3 &ULTXH*ULIIROHW  
FDF3 $PRQW&ULTXH*ULIIROHW  





MDY3 &ULTXH3RSXOR  
MDY3 &ULTXRWDIOOXHQW$FDURXDQ\  
MDY3 $PRQW&ULTXH%DUGRW  





/H MRXUGX UHWUDLWGHVpFKDQWLOORQQHXUV32&,6GDQV OH VLWHGH&DFDRHW GH -DYRXKH\GHV
pFKDQWLOORQV G¶HDX / VRQW SUpOHYpV DX[ GLIIpUHQWV SRLQWV G¶H[SRVLWLRQ  pFKDQWLOORQV
G¶HDX ,OV VRQW SODFpV DYHF OHV 32&,6 GDQV GHV JODFLqUHV HW WUDQVSRUWpV YHUV OHV
ODERUDWRLUHVGX%5*0
/HV 32&,6 VRQW QHWWR\pV HW WUDLWpV VHORQ OH SURWRFROH GpFULW GDQV OD SDUWLH YDOLGDWLRQ
ODERUDWRLUH 32&,6 WDQGLV TXH OHV pFKDQWLOORQV G¶HDX VRQW WRXW G¶DERUG ILOWUpV j  µP
*))ILOWUHVHQILEUHVGHYHUUHHWVRQWHQVXLWHWUDLWpVVHORQOHSURWRFROHGpFULWGDQVODSDUWLH
YDOLGDWLRQODERUDWRLUH/HVH[WUDLWVLVVXVGHV32&,6HWGHVpFKDQWLOORQVG¶HDXVRQWDQDO\VpV






GDQV OHV HDX[ VRXWHUUDLQHV GHV SODLQHV DOOXYLDOHV GH O¶$ULqJH /D PLVH HQ °XYUH GHV










VHFWHXU GH OD SODLQH DOOXYLDOH SDUWLH EDVVH GX GpSDUWHPHQW EpQpILFLH GH FRQGLWLRQV SOXV
GRXFHV/DSOXYLRPpWULHHVWpJDOHPHQWLPSRUWDQWHQRWDPPHQWHQKLYHUHWDXSULQWHPSVDYHF
GHVSOXLHVUHODWLYHPHQWYLROHQWHVIDYRUDEOHVDXOHVVLYDJH&HFRQWH[WHFOLPDWLTXHIDYRULVHOH
UpJLPH K\GURORJLTXH GH O¶$ULqJH GH W\SH SOXYLRQLYDO FDUDFWpULVp SDU GHV KDXWHV HDX[ HQ
PLOLHX GH SULQWHPSV HW GHV EDVVHV HDX[ GH MXLOOHW j RFWREUH /
+HUV SUpVHQWH XQ UpJLPH
SOXYLDODYHFGHVKDXWHVHDX[G
KLYHUHWGHGpEXWGHSULQWHPSVGHGpFHPEUHjPDL
'DQV O¶HQVHPEOH OH EDVVLQ $GRXU*DURQQH HVW WUDYHUVp SDU  NP GH FRXUV G¶HDX
G¶XQH ORQJXHXUVXSpULHXUjNPGRQW OHVGpS{WVDOOXYLRQQDLUHVFRQVWLWXHQWGHVDFTXLIqUHV
DOOXYLDX[ FRQWHQDQW GHV QDSSHV j VXUIDFH OLEUH HW SHX SURIRQGHV /HV FDUDFWpULVWLTXHV


























QDSSH OLEUH FRQWLQXHHQ UHODWLRQK\GUDXOLTXHGLUHFWHDYHF O¶$ULqJHHW O¶+HUV9LI(QHIIHW OD
EDVVHWHUUDVVHHVWXQHWHUUDVVHHPERvWpHLQGXLVDQWXQHFRQWLQXLWpK\GUDXOLTXHDYHFODEDVVH
SODLQH&HWWHQDSSHVRXWLHQW OHGpELWGH O¶$ULqJHHWGH O¶+HUV9LIHQ O¶DOLPHQWDQWGXUDQWXQH
JUDQGH SDUWLH GH O¶DQQpH QRWDPPHQW HQ SpULRGH HVWLYDOH /¶DOLPHQWDWLRQ GH OD QDSSH HVW
DVVXMHWWLH DX[ DSSRUWV SOXYLRPpWULTXHV HW GDQV XQH PRLQGUH PHVXUH DX GpYHUVHPHQW GHV
QDSSHV GHV WHUUDVVHV VXVMDFHQWHV 'H FH IDLW OH SRWHQWLHO GH UHFKDUJH GX V\VWqPH HVW
SDUWLFXOLqUHPHQW VHQVLEOH DX[ YDULDWLRQV FOLPDWLTXHV DQQXHOOHV /HV RVFLOODWLRQV GH FHWWH




/H WHUULWRLUH $ULqJHRLV VH FDUDFWpULVH SDU OD SUpVHQFH G¶XQ HVSDFH QDWXUHO SULQFLSDOHPHQW




G¶$ULqJH VRQW FRXYHUWHV GH FXOWXUHV WDQGLV TXH OHV FRWHDX[ SHUPHWWHQW SULQFLSDOHPHQW















VRQW SHX YRLUH SDV GX WRXW pWXGLpV OLPLWDQW OHV FRQQDLVVDQFHV GH OD G\QDPLTXH GH FHV
FRPSRVpVGDQVOHVVRXVVROV
/¶REMHFWLIGHFHWWHpWXGHFRQVLVWHjGpWHUPLQHUOHVSHUIRUPDQFHVGHVpFKDQWLOORQQHXUV32&,6
SRXU O¶pYDOXDWLRQGH ODGLVWULEXWLRQVSDWLDOHGHVSHVWLFLGHVGDQV OHVDTXLIqUHVDOOXYLRQQDLUHV






/H VHFWHXU G¶pWXGH VH FDUDFWpULVH SDU OD SUpVHQFH G¶XQ UpVHDX UpJLRQDO GH PHVXUHV GH
SURGXLWV SK\WRVDQLWDLUHV TXL DVVXUH j WUDYHUV GLIIpUHQWV RXYUDJHV SRLQWV GH PHVXUH HW GH





/D )LJXUH  UHSUpVHQWH OD UpSDUWLWLRQ GH SRLQWV VpOHFWLRQQpV SRXU OHV FDPSDJQHV
G¶pFKDQWLOORQQDJH
$ILQG¶pWXGLHU O¶pYROXWLRQ WHPSRUHOOHGHVSHVWLFLGHVGDQV OHVSRLQWVG¶HDXVpOHFWLRQQpVFLQT
FDPSDJQHVG¶pFKDQWLOORQQDJHSDVVLIRQWpWpUpDOLVpHV/DSUHPLqUHFDPSDJQHDHXOLHXDX
PRLVGHPDLHWTXDWUHDXWUHVFDPSDJQHVVXFFHVVLYHVRQWHXOLHXGHGpEXWMXLQjGpEXW
RFWREUH/H UHWUDLWGHVpFKDQWLOORQQHXUV32&,6GH ODFDPSDJQH ©QªFRUUHVSRQGDX
MRXUGHSRVHGHVpFKDQWLOORQQHXUVGHODFDPSDJQH©Qª












SOXVLHXUV UpSOLFDWV SDU FRQVpTXHQW FKDTXH SLp]RPqWUH HVW UHSUpVHQWp SDU XQ VHXO
pFKDQWLOORQQHXU
3RXU OH SLp]RPqWUH ' OHV 32&,6 RQW pWp GpSOR\pV LQGLYLGXHOOHPHQW j WURLV SURIRQGHXU
GLVWLQFWHV P PHW  P /D KDXWHXUGH OD FRORQQH G¶HDX DVVRFLpH j FH SRLQW GH
PHVXUH SHUPHW G¶pYDOXHU O¶H[LVWHQFH G¶XQH pYHQWXHOOH VWUDWLILFDWLRQ GHV SHVWLFLGHV HW GH
GpWHUPLQHUODFDSDFLWpGX32&,6jpWXGLHUOHFRPSRUWHPHQWGHVGLIIpUHQWVSROOXDQWVORUVGH
OHXU WUDQVIHUW GDQV OHV GLIIpUHQWHV FRXFKHV GX VRXVVRO DOOXYLRQQDLUH FRQVWLWXDQW OD EDVVH
SODLQHGHO¶$ULqJH(QHIIHWGDQVXQPLOLHXSHXDJLWpRXVWUDWLILpFRPPHF¶HVWVRXYHQWOHFDV




DSSOLFDWLRQ D QRWDPPHQW SRXU EXW GH FDUDFWpULVHU OD PDVVH G¶HDX j GLIIpUHQWV QLYHDX[ GH
SURIRQGHXU
$FKDTXHQRXYHDXGpSORLHPHQWGHVpFKDQWLOORQVSRQFWXHOV/G¶HDXVRQWSUpOHYpVjO¶DLGH





$SUqV UHWUDLW GHV pFKDQWLOORQQHXUV 32&,6 LOV VRQW SODFpV DYHF OHV pFKDQWLOORQV G¶HDX
SUpOHYpVGDQVXQHHQFHLQWH IULJRULILTXHHW WUDQVSRUWpV YHUV OH ODERUDWRLUH /HVpFKDQWLOORQV
G¶HDXHWOHV32&,6VRQWHQVXLWHWUDLWpVVHORQOHVSURWRFROHVGpFULWVGDQVODSDUWLHYDOLGDWLRQ
ODERUDWRLUH FDOLEUDWLRQGHV32&,6/HVH[WUDLWVGHVpFKDQWLOORQVG¶HDXHWGHV32&,6VRQW




3pULRGHG¶H[SRVLWLRQGHV32&,6 0DL -XLQ -XLOOHW $RXW 6HSWHPEUH
3RLQWGH
PHVXUH
$ 'pSORLHPHQW     5HWUDLW     
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 
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SODWHDX[ GHV *DUULJXHV QRUG PRQWSHOOLpUDLQHV P &HW HQVHPEOH GH EDVUHOLHIV VH
SRXUVXLWjO¶RXHVWSDUOH&DXVVHG¶$XPHODVTXLVpSDUHOHEDVVLQGHODYDOOpHGHO¶+pUDXOW/HV






$LQVL VHORQ VHV FDUDFWpULVWLTXHV SK\VLTXHV RQ UHWURXYH GHX[ W\SHV GH UpVHDX[
K\GURJUDSKLTXHVVXU OHVEDVVLQVGX/H]HWGHOD0RVVRQGDQV ODSDUWLHDPRQWXQUpVHDX
GH W\SH NDUVWLTXH DYHF GHV pFRXOHPHQWV VRXWHUUDLQV GHV YDOOpHV HQFDLVVpHV GDQV OH
VXEVWUDW FDOFDLUH HW GHV H[VXUJHQFHV NDUVWLTXHV TXL SURGXLVHQW GHV FRXUV G¶HDX j GpELW
VRXWHQXGRQWOH/H]HWODSDUWLHDYDOTXLVHFDUDFWpULVHSDUXQHGLPLQXWLRQGHODSHQWHXQ



















DFWLYLWp YLQLFROH IRUWHPHQW GpYHORSSpH /HV YLJQHV V¶pWHQGHQW GHSXLV OHV DERUGV GHV EDV





































GLUHFW RX SDU FDSWDJH GDQV OD QDSSH HW VRQW GHVWLQpHV j GHV XVDJHV GRPHVWLTXHV
DOLPHQWDWLRQHQHDXSRWDEOHDUURVDJHGHVMDUGLQVHWFDJULFROHVDUURVDJHVGHVFXOWXUHV
LQGXVWULHOVHWDXWUHV3OXVLHXUV UHVVRXUFHVVRXWHUUDLQHVVRQWXWLOLVpHVSRXU O¶DOLPHQWDWLRQHQ
HDXSRWDEOH $(3GXEDVVLQ OHSOXV LPSRUWDQWpWDQW OHV\VWqPHNDUVWLTXHGH ODVRXUFHGX
/H]FRPPXQHGH6DLQW&OpPHQW/D5LYLqUHDYHFXQYROXPHDQQXHOSRPSpG¶HQYLURQ
PLOOLRQVGHPGRQWHVWGHVWLQpjO¶XVDJHGHODYLOOHGH0RQWSHOOLHU




GHSHUPpDELOLWpHWG¶LQILOWUDWLRQUHODWLYHPHQW LPSRUWDQWHV OHVIRUPDWLRQVDOOXYLRQQDLUHVHW OHV
FDOFDLUHVDUJLOHX[pWDQW OHVSOXVDSWHVj ODLVVHUSpQpWUHU O¶HDX$LQVL ORUVGHO¶DUURVDJHGHV
FXOWXUHV RX GH SUpFLSLWDWLRQV OHV SHVWLFLGHV SHXYHQW rWUH HQWUDLQpV GDQV OHV SDUWLHV
SURIRQGHV GX VRO MXVTX¶j O¶DTXLIqUH /D SROOXWLRQ GH O¶DTXLIqUH GX /H] HVW G¶DXWDQW SOXV
SUREOpPDWLTXHTXHFHWDTXLIqUHHVWXWLOLVpSRXUDOLPHQWHUODSDUWLHDYDOGXEDVVLQYHUVDQWHQ
HDXSRWDEOH
'DQVFH FRQWH[WHXQHpYDOXDWLRQGH OD YXOQpUDELOLWpGHV UHVVRXUFHVHQHDXHQ WHUPHVGH
SROOXWLRQSDU OHVSHVWLFLGHVGDQV OHEDVVLQYHUVDQWGX/H]DpWpHQWUHSULVHSDU OHELDLVGHV
pFKDQWLOORQQHXUV SDVVLIV 32&,6 HW &KHPFDWFKHU /¶REMHFWLI HVW G¶pWXGLHU OHV OLPLWHV
G¶DSSOLFDELOLWp GHV pFKDQWLOORQQHXUV SDVVLIV HQ WDQW TX¶RXWLOV G¶DQDO\VH TXDQWLWDWLYH SRXU OD











&OpPHQW HW 0RQWIHUULHUVXU/H] VXU OD ULYH GURLWH 3UDGHVOH/H] HW &ODSLHUV VXU OD ULYH
JDXFKH 'DQV OH WURQoRQ G¶pWXGH OH /H] UHQFRQWUH FRPPH JUDQG DIIOXHQW OH /LURX SHX
DQWKURSLVpHWGHSHWLWVUXLVVHDX[LVROpVTXLVRQWJpQpUDOHPHQWjVHFHQSpULRGHHVWLYDOH















RQW GRQF pWp H[SRVpV HQ DPRQW VXU OH FDQDO 3KLOLSSH /DPRXU %5/ j OD VWDWLRQ 3LHUUH
%ODQFKH ORFDOLVpH GDQV OD FRPPXQH GH 0DXJXLR )LJXUH  /H FDQDO %5/ pWDQW
SDUIDLWHPHQWVpFXULVpDXFXQHSROOXWLRQH[WHUQHQHSHXWDWWHLQGUHO¶HDXGXFDQDO/HSRLQWGH
PHVXUHj ODVWDWLRQ3LHUUH%ODQFKHHVWGRQF UHSUpVHQWDWLIHQ WHUPHVGHTXDOLWpGH O¶DSSRUW
G¶HDXGDQVOH/H]j/DYDOHWWH




















/D FDPSDJQHG¶pFKDQWLOORQQDJH V¶HVW GpURXOpHGX  MXLQDX  MXLOOHW  VRLW  MRXUV
G¶H[SRVLWLRQ
'XUDQW FHWWHSpULRGH WURLV SUpOqYHPHQWVG¶HDX / RQW pWp HIIHFWXpV VXU FKDTXHSRLQW GH
PHVXUHDILQG¶pYDOXHU OHVSURILOV GH FRQFHQWUDWLRQGHVSHVWLFLGHVSRWHQWLHOOHPHQWSUpVHQWV
GDQVOHPLOLHX'HX[pFKDQWLOORQVG¶HDXFRUUHVSRQGHQWDX[GDWHVGHGpSORLHPHQWHWGHUHWUDLW
MXLQHWMXLOOHWWDQGLVTX¶XQSUpOqYHPHQWLQWHUPpGLDLUHDpWpIDLWOHMXLOOHW
3RXU OHV TXDWUH SRLQWV GH GpSORLHPHQW OHV pFKDQWLOORQQHXUV 32&,6 HW &KHPFDWFKHU






'HV pFKDQWLOORQQHXUV 32&,6 HW &KHPFDWFKHU DYHF HW VDQV PHPEUDQH VRQW pJDOHPHQW





/HV 32&,6 HW OHV &KHPFDWFKHU VRQW HQVXLWH WUDLWpV VHORQ OHV SURWRFROHV GpFULWV
UHVSHFWLYHPHQWGDQVODSDUWLHYDOLGDWLRQODERUDWRLUHFDOLEUDWLRQGHV&KHPFDWFKHUHW32&,6
/HVGLIIpUHQWVpFKDQWLOORQVG¶HDXSUpOHYpVDXFRXUVGH ODFDPSDJQHRQWpWpWUDQVSRUWpV DX









FRQGLWLRQV G¶H[SRVLWLRQ GHV pFKDQWLOORQQHXUV SDVVLIV /D YLWHVVH G¶pFRXOHPHQW GH O¶HDX D
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'&2PJ/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FRPSRVDQWV O¶DTXLIqUH NDUVWLTXH GX /H] %LFDOKR  ,O IDXW QRWHU XQH FRQFHQWUDWLRQ
pOHYpHHQ LRQV FKORUXUHV &O j OD VRXUFHGX/H]HWj VRQSRLQWDYDO 3HW ODSUpVHQFH




3LHUUH %ODQFKH &RQFHUQDQW OH SRLQW 3 VRXUFH GX /H] OD YLWHVVH GX FRXUDQW HVW WUqV













;& HW 6'%536 FHOOH TXL HVW OD PLHX[ DGDSWpH SRXU pFKDQWLOORQQHU OHV SHVWLFLGHV
VpOHFWLRQQpV







 PROpFXOHV ',$ '($ VLPD]LQH DWUD]LQH GLXURQ LVRSURWXURQ '&38 '&308
DFpWRFKORUHPpWRODFKORUHDODFKORUHHWSURS\]DPLGH WDQGLVTXH ODGHX[LqPHH[SpULHQFHD




GH FRPSDUHU OHV TXDQWLWpV GHV PROpFXOHV DFFXPXOpHV /H VXLYL GH O¶DFFXPXODWLRQ GHV
FRPSRVpVGDQV OHVGLVTXHVHQIRQFWLRQGX WHPSVDpWp UpDOLVpHQREVHUYDQW ODGLVSDULWLRQ
GHVDQDO\WHVGDQVODSKDVHOLTXLGH
$ILQ GH YpULILHU TX¶DX FRXUV GHV H[SpULHQFHV OHV SHVWLFLGHV pWXGLpV QH VXELVVHQW SDV GH
WUDQVIRUPDWLRQ OD FRQFHQWUDWLRQ HVW VXLYLH GDQV XQ EpFKHU WpPRLQ HDX GpLRQLVpH GRSpH
GDQVODTXHOOHHVWSORQJpHXQHFDJHPpWDOOLTXHYLGHHQURWDWLRQ/HVJUDSKLTXHVFLGHVVRXV
)LJXUH  LQGLTXHQW TXH SRXU OHV  FRPSRVpV pWXGLpV OHXU FRQFHQWUDWLRQ GDQV O¶HDX
GpLRQLVpH HVW FRQVWDQWH SHQGDQW WRXWH OD GXUpH GH O¶H[SpULHQFH &HWWH VWDELOLWp GpPRQWUH
TX¶DXFXQ SKpQRPqQH GH GpJUDGDWLRQ GHV FRPSRVpV QL G¶DGVRUSWLRQ Q¶D pWp PLV HQ
pYLGHQFH$LQVL WRXWH YDULDWLRQGHFRQFHQWUDWLRQREVHUYpHGDQV OHVEpFKHUV FRQWHQDQW OHV











SHVWLFLGHV GDQV OD SKDVH DTXHXVH HVW REVHUYpH HQ IRQFWLRQ GH OD GXUpH GH O¶H[SpULHQFH
)LJXUH  /HV JUDSKHV FLGHVVRXV LOOXVWUHQW TXHOTXHV H[HPSOHV GH FLQpWLTXHV GH
GLPLQXWLRQGHVSHVWLFLGHVGDQV O¶HDXHQSUpVHQFHGHV WURLVGLIIpUHQWHVSKDVHV &6'%
;& 6'%536 &HV FLQpWLTXHV VRQW GLUHFWHPHQW FRUUpOpHV j O¶DFFXPXODWLRQ GDQV OHV
DGVRUEDQWV&6'%;&6'%536
/DGpFURLVVDQFHGHVFRQFHQWUDWLRQVGDQVODSKDVHDTXHXVHHVWUHODWLYHPHQWUDSLGHGqVOHV
SUHPLqUHV  KHXUHV XQH YDULDWLRQ G¶DX PRLQV  HVW QRWpH SRXU OD PDMRULWp GHV
FRPSRVpV 3RXU WRXWHV OHV PROpFXOHV OH PrPH SURILO GH FRQFHQWUDWLRQ HVW REVHUYp XQH
SUHPLqUHSKDVH OLQpDLUHGHGpFURLVVDQFHSOXVRXPRLQV UDSLGHGH OD FRQFHQWUDWLRQSXLV OD
FRQFHQWUDWLRQ GpFURLW MXVTX¶j DWWHLQGUH XQ pTXLOLEUH WKHUPRG\QDPLTXH R OD FRQFHQWUDWLRQ
GDQVODSKDVHDTXHXVHUHVWHFRQVWDQWH
6HORQ OHV DIILQLWpV GHVPROpFXOHV DYHF OHV DGVRUEDQWV GLIIpUHQWV UpVXOWDWV VRQW REVHUYpV
3RXU OD ',$ OD '($ HW OH IOD]DVXOIXURQ SDU H[HPSOH XQH IDLEOH GpFURLVVDQFH GH OHXU
FRQFHQWUDWLRQ GDQV OD SKDVH DTXHXVH HVW REVHUYpH HQ SUpVHQFH GH OD SKDVH & DORUV











DXWUHV SKDVHV 3RXU G¶DXWUHV PROpFXOHV FDV GX SHQFRQD]ROH HW GX WHUEXWK\OD]LQH OD
FLQpWLTXHVXLWODPrPHGpFURLVVDQFHSRXUOHVWURLVW\SHVGHSKDVHVpWXGLpHV
$ILQGHFRPSDUHUO¶DIILQLWpGHVWURLVSKDVHVDYHFOHVPROpFXOHVFLEOHVLOHVWSOXVMXGLFLHX[GH
FRPSDUHU OHXU FDSDFLWp G¶DFFXPXODWLRQ YLVjYLV GHV GLIIpUHQWV SHVWLFLGHV TXDQWLWp
DFFXPXOpH j O¶pTXLOLEUH WKHUPRG\QDPLTXH /¶REVHUYDWLRQ GHV GLIIpUHQWV SURILOV GH
FRQFHQWUDWLRQDPRQWUpTX¶DXERXWGHTXDWUHMRXUVG¶H[SRVLWLRQOHSRLQWG¶pTXLOLEUHHVWDWWHLQW
SRXU WRXV OHVFRPSRVpV$ O¶pTXLOLEUH OHVPDVVHVG¶DQDO\WHVDFFXPXOpHVSDU OHVGLIIpUHQWV
VXSSRUWV RQW pWp H[WUDLWHV HW DQDO\VpHV /D )LJXUH  SUpVHQWH OHV PDVVHV GHV GLIIpUHQWV
FRPSRVpVDFFXPXOpHVGDQVOHVWURLVSKDVHVVROLGHV/HVFRPSRVpVVRQWFODVVpVHQIRQFWLRQ
GHOHXUFDUDFWqUHK\GURSKLOHGXSOXVK\GURSKLOHDXPRLQVK\GURSKLOH
3RXU OHVPROpFXOHV OHVSOXVK\GURSKLOHV WHOOHVTXH O¶LPLGDFORSULGH /RJ.RZ  O¶R[DGL[\OH
/RJ.RZ  OD ',$ /RJ.RZ HW OD '($ /RJ.RZ  OD SKDVH 6'%536SUpVHQWH
XQHSOXVJUDQGHFDSDFLWpG¶DFFXPXODWLRQSDUUDSSRUWDX[SKDVHV&HW6'%;&/DSKDVH
SRO\PqUH 6'%536 IRUPpHG¶XQ FRSRO\PqUH GH VW\UqQHGLYLQ\OEHQ]qQH PRGLILp DYHF GHV
JURXSHPHQWVVXOIRQHVIDYRULVHSOXVGHVLQWHUDFWLRQVQRWDPPHQWK\GURSKLOHVSDUUDSSRUWj
VRQKRPRORJXH6'%;&FRSRO\PqUHVW\UqQHGLYLQ\OEHQ]qQHQRQPRGLILp/DSUpVHQFHGH
JURXSHPHQWV VXOIRQHVGDQV ODSKDVHSRO\PqUHDFFURvW VRQDIILQLWpSRXU OHVPROpFXOHV WUqV
SRODLUHV &RQFHUQDQW OD SKDVH & OD FRXFKH GH VLOLFH JUHIIpH SDU GHV JURXSHPHQWV
RFWDGpF\OVFRQIqUHjFHWWHSKDVHUpFHSWULFHGHVFDSDFLWpVG¶LQWHUDFWLRQK\GURSKREHDYHFOHV
PROpFXOHVSUpVHQWHVGDQV ODSKDVHDTXHXVH&HSHQGDQW XQH IDLEOHSRUWLRQGHVLOLFH OLEUH
VLOLFH QRQJUHIIpH SHUPHW WRXWHIRLV GHV LQWHUDFWLRQV SRODLUHVSRODLUHV ,O VHPEOHUDLW TXH OD
IDLEOHFDSDFLWpGHODSKDVH&jUHWHQLUOHVPROpFXOHVWUqVK\GURSKLOHVVRLWGXHjXQHIDLEOH
SUpVHQFH GH VLWHV IDYRULVDQW GHV LQWHUDFWLRQV K\GURSKLOHV +HQQLRQ HW DO  /D
FRPSDUDLVRQGHVTXDQWLWpVGHSHVWLFLGH UHWHQXHVVXU OHVSKDVHV&HW6'%536PRQWUH
XQHDVVH]ERQQHHIILFDFLWpSRXUFHVGHX[SKDVHVH[FHSWpSRXUOHVPROpFXOHVWUqVSRODLUHV
R OD SKDVH 6'%536 HVW PLHX[ DGDSWpH $ORUV TXH SRXU OD PDMRULWp GHV FRPSRVpV OD
SKDVH6'%;&HVWODPRLQVSHUIRUPDQWHjO¶H[FHSWLRQGHOD'(7GXPpWDOD[\OHWGX'&38
SRXUOHVTXHOVODSKDVH&HVWODPRLQVHIILFDFHGHVWURLVSKDVHV63(
(Q FRQFOXVLRQ GH FHWWH pWXGH RQ SHXW QRWHU TXH SDUPL OHV WURLV SKDVHV VROLGHV
SRWHQWLHOOHPHQWXWLOLVDEOHVGDQVOH&KHPFDWFKHUODSKDVH6'%;&HVWODPRLQVHIILFDFHSRXU
pFKDQWLOORQQHU OHV SHVWLFLGHV VpOHFWLRQQpV 3RXU FHUWDLQHV PROpFXOHV OHV SKDVHV & HW
6'%536 RQW XQH FDSDFLWp FRPSDUDEOH &HSHQGDQW YLVjYLV GH OD GLYHUVLWp GHV IDPLOOHV
FKLPLTXHVDX[TXHOOHVDSSDUWLHQQHQWOHVPROpFXOHVpWXGLpHVHWOHXUODUJHJDPPHGHSRODULWp











jYLV GHV SHVWLFLGHV SRODLUHV PRQWUHQW TXH VHORQ OHV IDPLOOHV FKLPLTXHV HW VHORQ OHXUV
FDUDFWqUHV G¶K\GURSKRELFLWp OD FDSDFLWp G¶DFFXPXODWLRQ GHV WURLV SKDVHV SHXW YDULHU G¶XQ
FRPSRVpjXQDXWUH/¶pWXGHGHO¶DIILQLWpUpDOLVpHVXUXQJURXSHGHFRPSRVpVDSSDUWHQDQW
jGLIIpUHQWHVIDPLOOHVFKLPLTXHVDPRQWUpXQHERQQHDIILQLWpGHODSKDVH&HW6'%536j
O¶H[FHSWLRQGHVPROpFXOHV OHVSOXVSRODLUHVSRXU OHVTXHOOHV ODSKDVH6'%536HVW ODSOXV
HIILFDFH /HV UpVXOWDWV REWHQXV DYHF O¶(PSRUH GLVTXH 6'%;& QH VRQW SDU FRQWUH SDV
VDWLVIDLVDQWVSRXUXQJUDQGQRPEUHGHPROpFXOHV
3RXU OD FDOLEUDWLRQ GHV &KHPFDWFKHU OH VXSSRUW & D pWp VpOHFWLRQQp FRPPH SKDVH














5DSSHORQV TXH FHPRGqOH OLQpDLUH Q¶HVW DSSOLFDEOH TXH VL OD FRQFHQWUDWLRQ GHV SHVWLFLGHV




/HV ILJXUHV FLGHVVRXV GpFULYHQW TXHOTXHV H[HPSOHV G¶pYROXWLRQ GH OD FRQFHQWUDWLRQ GDQV
O¶HDX GHV SHVWLFLGHV ',$ '($ VLPD]LQH DWUD]LQH '&38 DFpWRFKORUH SURS\]DPLGH
LPLGDFORSULGH '(7 IOD]DVXOIXURQ D]R[\VWURELQH R[DGL[\O PpWDOD[\O WHUEXWK\OD]LQH HW
SHQFRQD]ROH YRLU $QQH[H  /HV YDOHXUV GH FRQFHQWUDWLRQ UHSRUWpHV LFL FRUUHVSRQGHQW j
XQHPR\HQQHGHVPHVXUHV UpDOLVpHV VXUGHX[pFKDQWLOORQVG¶HDX/HV FRXUEHVFLGHVVRXV
PRQWUHQW GH OpJqUHV IOXFWXDWLRQV GH FRQFHQWUDWLRQ GHV GLIIpUHQWV FRPSRVpV SDU UDSSRUW j
OHXUVYDOHXUVLQLWLDOHVGDQVOHPLOLHX&RPSWHWHQXGXUHWUDLWVXFFHVVLIGHV&KHPFDWFKHUGDQV
OHPLOLHXDTXHX[HWG¶XQDSSRUWWRXMRXUVFRQWLQXHQDQDO\WHGDQVOHPLOLHXXQHDXJPHQWDWLRQ









DXWUH FDU GpSHQGDQWH GH O¶DIILQLWp GX FRPSRVp DYHF OH &KHPFDWFKHU /HV FRQFHQWUDWLRQV
PR\HQQHVGHVPROpFXOHVFDOFXOpHVSRXU OHVHW MRXUVG¶H[SRVLWLRQ VRQW UHSRUWpHV
GDQVOH7DEOHDX/DPR\HQQHGHODFRQFHQWUDWLRQGHFKDTXHFRPSRVpDpWpFDOFXOpHHQ
SUHQDQW HQ FRPSWH OHV YDOHXUV PHVXUpHV GDQV OHV GLIIpUHQWV pFKDQWLOORQV G¶HDX SUpOHYpV


SHQGDQW WRXWH OD GXUpH GH O¶H[SpULHQFH VRLW  pFKDQWLOORQV G¶HDX /HV YDOHXUV GHV
FRHIILFLHQWV GH YDULDWLRQV &9 UHODWLIV DX[ FRQFHQWUDWLRQV PR\HQQHV GHV GLIIpUHQWV





























/D )LJXUH  SUpVHQWH OHV TXDQWLWpV GH SHVWLFLGHV H[WUDLWHV GHV VXSSRUWV & LVVXV GHV
&KHPFDWFKHUSUpOHYpHVjGLIIpUHQWVLQWHUYDOOHVGHWHPSVGXUDQWODSpULRGHGHFDOLEUDWLRQ
MRXUV HW  MRXUV &KDTXH SRLQW GH SUpOqYHPHQW FRUUHVSRQG j OD PR\HQQH GHV TXDQWLWpV
DFFXPXOpHVSRXUGHX[&KHPFDWFKHUUHWLUpVVXUOHSODWHDXVXSpULHXUHWLQIpULHXUGXFDUURXVHO
Q /¶DQDO\VHGHV&KHPFDWFKHUWpPRLQVQ¶DUpYpOpDXFXQHSUpVHQFHGHSHVWLFLGHV
/D )LJXUH  PRQWUH TXH SRXU OD PDMRULWp GHV FRPSRVpV O¶DFFXPXODWLRQ GDQV OHV
pFKDQWLOORQQHXUVHVWOLQpDLUHHQIRQFWLRQGXWHPSVG¶H[SRVLWLRQ/HPRGqOHGHUpJUHVVLRQHVW
DSSOLTXpVDQVDMXVWHPHQWGHVRUGRQQpHVj O¶RULJLQH DILQGHPLHX[GpFULUH ODGLIIXVLRQGHV












HVW OD YLWHVVH G¶DFFXPXODWLRQ GHV DQDO\WHV 7DEOHDX  2Q SHXW SDU H[HPSOH QRWHU OD
IDLEOH DFFXPXODWLRQ GH OD '&38 SDU UDSSRUW j O¶DODFKORUH RX OD IDLEOH DFFXPXODWLRQ GX
IOD]DVXOIXURQ SDU UDSSRUW DX SHQFRQD]ROH 8QH WUqV IDLEOH DFFXPXODWLRQ GH OD ',$ HVW
REVHUYpHGXUDQWO¶H[SpULHQFH&HOOHFLGLIIXVHGDQVOH&KHPFDWFKHUDXGpEXWGHO¶H[SpULHQFH
SRXU HQVXLWH VXLYUH j SDUWLU GX qPH MRXU G¶H[SpULHQFH XQH SKDVH FXUYLOLJQH UHODWLYHPHQW
FRXUWHHWDWWHLQWWUqVUDSLGHPHQWVRQSRLQWG¶pTXLOLEUHWKHUPRG\QDPLTXH/DWUqVIDLEOHDIILQLWp
GH OD',$DYHF ODSKDVH&REVHUYpHDXFRXUVGH O¶pWXGHSUpFpGHQWH DIILQLWpSHVWLFLGHV
(PSRUH GLVTXHV SHUPHW G¶H[SOLTXHU OH FRPSRUWHPHQW GH OD ',$ /D SKDVH & QH
SULYLOpJLDQWSDVOHV LQWHUDFWLRQVK\GURSKLOHVDYHFOHVPROpFXOHVWUqVSRODLUHVFRPPHOD',$
/RJ.RZ  HOOH Q¶RIIUH SDV VXIILVDPPHQW GH VLWHV G¶LQWHUDFWLRQ SRODLUHV SHUPHWWDQW GH
IDYRULVHU O¶DFFXPXODWLRQ GH FHWWH PROpFXOH /D VDWXUDWLRQ GH FHV VLWHV SRXUUDLW H[SOLTXHU
O¶DWWHLQWHUDSLGHGXSRLQWG¶pTXLOLEUHSRXUFHWWHPROpFXOH/¶REVHUYDWLRQGHVGURLWHVGpFULYDQW
OHVFLQpWLTXHVG¶DFFXPXODWLRQPRQWUHQWSRXUFHUWDLQHVPROpFXOHVO¶H[LVWHQFHG¶XQWHPSVGH
ODWHQFH YLVjYLV GH OD GLIIXVLRQ OLQpDLUH GDQV O¶pFKDQWLOORQQHXU &H WHPSV GH ODWHQFH
FRUUHVSRQG SRXU FKDTXH PROpFXOH DX WHPSV QpFHVVDLUH j O¶pWDEOLVVHPHQW G¶XQ JUDGLHQW
OLQpDLUHFRQVWDQWGDQVODPHPEUDQH3(6HWDX[LQWHUIDFHVGLVTXHPHPEUDQHGHGLIIXVLRQHW
PHPEUDQH GH GLIIXVLRQSKDVH DTXHXVH ,O FRUUHVSRQG DX WHPSV LQLWLDOHPHQW QpFHVVDLUH j
XQH PROpFXOH SRXU WUDYHUVHU OD FRXFKH OLPLWH G¶HDX VLWXpH VXU OD VXUIDFH G¶pFKDQJH GX








7DEOHDX'URLWHVGH UpJUHVVLRQGpFULYDQW O¶DFFXPXODWLRQGHVSHVWLFLGHVGDQV OHV
&KHPFDWFKHU SODFpV DX QLYHDX VXSpULHXU HW LQIpULHXU GX FDUURXVHO HW OHV WDX[
G¶pFKDQWLOORQQDJHV5V

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/D GXUpH GH FHWWH SKDVH HVW IRQFWLRQ GH OD FRQVWDQWH GH SDUWDJH GHV FRPSRVpV HQWUH OD
PHPEUDQHGHGLIIXVLRQHQ3(6HW O¶HDX .3(6:$LQVL O¶DFFXPXODWLRQGHV FRPSRVpVVXLW
GDQV XQ SUHPLHU WHPSV XQH SKDVH GH FURLVVDQFH H[SRQHQWLHOOH GpFULWH SDU XQH IDLEOH
DFFXPXODWLRQ VXLYLH G¶XQH FLQpWLTXH GH FURLVVDQFH SOXV LPSRUWDQWH GpFULYDQW XQH SKDVH
OLQpDLUH ,ODpWpGpPRQWUpTXHO¶DEVRUSWLRQGHFHUWDLQVSHVWLFLGHVSRODLUHVSDU ODPHPEUDQH
3(6HVWSOXVLPSRUWDQWHSRXUOHVPROpFXOHVGH/RJ.RZVXSpULHXUj+DUPDQHWDO
$LQVL OD GLIIXVLRQ SDVVLYH GH FHV FRPSRVpV YHUV OD SKDVH UpFHSWULFH GH O¶pFKDQWLOORQQHXU
SHXWrWUHIUHLQpHHQ UDLVRQG¶XQHIRUWH UpWHQWLRQGHFHVFRPSRVpVSDU ODPHPEUDQH&HWWH
REVHUYDWLRQDpWp QRWpH GDQV G¶DXWUHV pWXGHV GH FDOLEUDWLRQGH &KHPFDWFKHU XWLOLVDQW GHV
SKDVHVSRO\PpULTXHVFRPPHSKDVH UpFHSWULFH 6'%;&3(6 7UDQHWDOHW 6'%
5363(66KDZHWDO9HUPHLUVVHQHWDO$SDUWLUGHVpTXDWLRQVGHVGURLWHVGH
UpJUHVVLRQ GpFULYDQW O¶DFFXPXODWLRQ GHV GLIIpUHQWV FRPSRVpV LO HVW SRVVLEOH G¶HVWLPHU OHV
WHPSVGH ODWHQFHPR\HQVSRXU FKDTXHFRPSRVp/HV FDOFXOV UpDOLVpVSRXU OHVGLIIpUHQWHV
PROpFXOHV 7DEOHDX RQWSHUPLVGHGpWHUPLQHUXQ WHPSVGH ODWHQFHGH MRXUVSRXU OH
OLQXURQ/RJ.RZ OHSURS\]DPLGH/RJ.RZ HWO¶DODFKORUH/RJ.RZ HWGHMRXUV
SRXU OHGLXURQ/RJ.RZ HW O¶DWUD]LQH/RJ.RZ 3RXU OHVDXWUHVPROpFXOHV OHWHPSV
GH ODWHQFH HVW LQIpULHXU j  MRXUV &HSHQGDQW SRXU OD PROpFXOH OD PRLQV SRODLUH OH
SHQFRQD]ROH /RJ.RZ  DXFXQ UHWDUG GH GLIIXVLRQ GDQV OD SKDVH UpFHSWULFH Q¶D pWp
REVHUYp














/HV WDX[ G¶pFKDQWLOORQQDJH GHV SHVWLFLGHV VRQW FDOFXOpV j SDUWLU GHV SHQWHV GHV GURLWHV
G¶DFFXPXODWLRQ HW GHV FRQFHQWUDWLRQV PR\HQQHV GHV SHVWLFLGHV GDQV OD SKDVH DTXHXVH
SHQWH &Z5V 6RXOLJQRQV OH IDLEOH pFDUW HQWUH OHV SHQWHV GHV GURLWHV G¶DFFXPXODWLRQ
REWHQXHV SRXU OH&KHPFDWFKHU SODFpDX QLYHDXVXSpULHXUGX FDUURXVHO HW FHOXL GX QLYHDX
LQIpULHXU 7DEOHDX  GpPRQWUDQW TXH O¶DFFXPXODWLRQ HVW KRPRJqQH TXHOOH TXH VRLW OD
SRVLWLRQGX&KHPFDWFKHUGDQVOHEDFGXSLORWHGHFDOLEUDWLRQ$LQVLSRXUFKDTXHPROpFXOHOH
5VFRUUHVSRQGjXQHPR\HQQHGHV5V5V&KHPFDWFKHUQLYHDXVXSpULHXUHW5V&KHPFDWFKHU




G¶pFKDQWLOORQQDJH GX &KHPFDWFKHU SRXU FHV GHX[ PROpFXOHV WUqV SRODLUHV '($ /RJ
.RZ  )OD]DVXOIXURQ /RJ.RZ   7DQGLV TXH OH5V OH SOXV pOHYpHVW REWHQX SRXUO¶DODFKORUH/RJ.RZ PDOJUpXQWHPSVGHODWHQFHGH MRXUV7HQDQWFRPSWHGHVWDX[
G¶pFKDQWLOORQQDJH5VGHWRXWHVOHVPROpFXOHVHWGHOHXUK\GURSKRELFLWpUHVSHFWLYH/RJ.RZ
XQH WUqV IDLEOH FRUUpODWLRQ HVW FRQVWDWpH HQWUH FHV GHX[ SDUDPqWUHV )LJXUH  'HV






GH OD SOXV SRODLUH j ODPRLQVSRODLUH(QHIIHW RQ FRQVWDWHGHVGLIIpUHQFHVHQWUH OHV WDX[


G¶pFKDQWLOORQQDJH GH PROpFXOHV DSSDUWHQDQW j GHV IDPLOOHV FKLPLTXHV GLIIpUHQWHV 3DU
H[HPSOH OH 5V GH O¶R[DGL[\O SKpQ\ODPLGH /RJ.RZ  HVW GH  P/M DORUV TXH
O¶D]R[\VWURELQH /RJ.RZ  SRXUWDQW PRLQV SRODLUH SUpVHQWH XQ 5V GH  P/M 3RXU OH
GLXURQHW OH'&308 SKpQ\OXUpHVG¶K\GURSKRELFLWp LGHQWLTXH /RJ.RZ  RQW WRXVGHX[GHV5VWUqVGLIIpUHQWVP/MSRXUOHGLXURQHWSRXUOH'&308
3RXUFKDTXHIDPLOOHFKLPLTXHODPROpFXOHODSOXVSRODLUHHVWODPRLQVHIILFDFHPHQWUHWHQXH
SDUOH&KHPFDWFKHU&¶HVWHIIHFWLYHPHQWOHFDVGHOD'($SRXUOHVWULD]LQHVGX'&38SRXU
OHV SKpQ\OXUpHV GH O¶DFpWRFKORUH SRXU OHV FKORURDFpWDPLGHV RX GH O¶R[DGL[\O SRXU OHV















/H &KHPFDWFKHU qPH JpQpUDWLRQ D pWp HQ HIIHW FRQoX SRXU DPpOLRUHU OD FDSDFLWp
G¶pFKDQWLOORQQDJH FHSHQGDQW DXFXQH pWXGH GH FRPSDUDLVRQ GHV SHUIRUPDQFHV GHV GHX[
JpQpUDWLRQV GH &KHPFDWFKHU Q¶D pWp IDLWH HQ FH TXL FRQFHUQH OHV FRPSRVpV RUJDQLTXHV
SRODLUHV (Q FRPSDUDLVRQ DYHF OHV WDX[ G¶pFKDQWLOORQQDJH GpWHUPLQpV SDU OHV WUDYDX[ GH
&DPLOOHUL HW FRDXWHXUV RQ SHXW YRLU TXH OHV YDOHXUV REWHQXHV GDQV QRWUH pWXGH VRQW
VXSpULHXUHV G¶XQ IDFWHXU  j  &HSHQGDQW OD FRPSDUDLVRQ HVW GLIILFLOH FDU OHV GHX[
H[SpULHQFHVGLIIpUHQWpJDOHPHQWSDUODQDWXUHGHO¶HDXXWLOLVpHHDXGHFRQVRPPDWLRQYVHDX
GpLRQLVpH HW DX QLYHDX GH OD YLWHVVH G¶pFRXOHPHQW GH O¶HDX  FPV YV  FPV







G¶H[SRVLWLRQ FDUURXVHO URWDWLI VXSSRUW VWDWLTXH FDQDO DUWLILFLHO VRQW GLIIpUHQWV OHV 5V
REWHQXVVRQWDVVH]SURFKHVQRWDPPHQWSRXUO¶DWUD]LQHP/M2¶%ULHQHWDOHW
P/M 6KDZ HW DO  0DOJUp GHV FRQGLWLRQV GLIIpUHQWHV WHPSpUDWXUH YLWHVVH
G¶pFRXOHPHQW GH O¶HDX QDWXUH GH OD PDWULFH DTXHXVH HDX GH ULYLqUH OH 5V GH OD '($
P/MREWHQXVSDU9HUPHLUVVHQHQXWLOLVDQW ODFRQILJXUDWLRQ6'%5363(6HVW
VXSpULHXUjODYDOHXUTXHQRXVDYRQVREWHQXVP/M&HFLV¶H[SOLTXHWRXWVLPSOHPHQWSDU
OD JUDQGH DIILQLWp GH OD '($ SRXU OD SKDVH 6'%536 SDU UDSSRUW j OD & YRLU DIILQLWp
SHVWLFLGHVGLVTXHV














G¶pFRXOHPHQW G¶HDX G¶RUGUH GH  FPV /HV WDX[ G¶pFKDQWLOORQQDJH 5V GH  SHVWLFLGHV
SRODLUHV GpWHUPLQpV GDQV FHV FRQGLWLRQV YDULHQW HQWUH  P/M '($ HW  P/M
DODFKORUH/¶DFFXPXODWLRQGDQVOH&KHPFDWFKHUHVWOLQpDLUHSHQGDQWDXPRLQVMRXUVSRXU




UpWHQWLRQ UDSLGH GHV SROOXDQWV HW GRQF QH VHURQW SDV OHV SOXV DGDSWpV SRXU GpWHFWHU XQH
SROOXWLRQDFFLGHQWHOOH/HV5VREWHQXVVRQWGLIILFLOHPHQWFRPSDUDEOHVjFHX[GHODOLWWpUDWXUHFRPSWHGH WHQXGH ODJUDQGHKpWpURJpQpLWpGHVFRQGLWLRQVH[SpULPHQWDOHVPDLV O¶RUGUHGH
JUDQGHXUGHVWDX[G¶pFKDQWLOORQQDJHGpWHUPLQpVGDQVFHWWHpWXGHHVWUHODWLYHPHQWSURFKHV
GHFHX[ UHWURXYpVGDQV OD OLWWpUDWXUH&HWWHpWXGHGHFDOLEUDWLRQDSHUPLVG¶pWDEOLU OHV WDX[
G¶pFKDQWLOORQQDJH GHV &KHPFDWFKHU SRXU  SHVWLFLGHV SRODLUHV GRQW SRXU FHUWDLQHV
PROpFXOHV DXFXQH GRQQpH GH 5V Q¶DYDLW MXVTXH Oj pWp GpWHUPLQpH /HV WDX[
G¶pFKDQWLOORQQDJHDLQVLFDOFXOpVVHURQWXWLOLVpV ORUVGHVDSSOLFDWLRQVHQYLURQQHPHQWDOHVGHV



































































































/¶REMHFWLI GH FHWWH pWXGH HVW GH GpWHUPLQHU OH WDX[ G¶pFKDQWLOORQQDJH GX &KHPFDWFKHU
&3(6 SRXU  SHVWLFLGHV YLD XQH pWXGH GH FDOLEUDWLRQ EDVpH VXU XQ V\VWqPH
G¶H[SRVLWLRQ SOXV VLPSOH TXH OHV V\VWqPHV HQ IOX[ FRQWLQX ,O FRQVLVWH j LPPHUJHU
O¶pFKDQWLOORQQHXUGDQVXQYROXPHG¶HDXLQLWLDOHPHQWGRSpSDUGHVFRPSRVpVG¶LQWpUrWV/H5V




$ILQ GH GpWHUPLQHU OHV FRQVWDQWHV FLQpWLTXHV G¶DFFXPXODWLRQ GHV FRPSRVpV GDQV OHV
&KHPFDWFKHULOHVWLPSRUWDQWGHYpULILHUV¶LOQ¶\DSDVGHUpDFWLRQGHGpJUDGDWLRQSKRWRHWRX












OHV  PHVXUHV HIIHFWXpHV QH VRQW SDV WUqV pOHYpV OH PD[LPXP pWDQW REVHUYp SRXU OH
'&308DYHFXQ&9GH,OHVWGRQFSRVVLEOHGHFRQFOXUHTX¶DXFXQHGLVSDULWLRQGHV

















OD SKDVH G¶pTXLOLEUH WKHUPRG\QDPLTXH R OD FRQFHQWUDWLRQ GDQV OD SKDVH DTXHXVH UHVWH
FRQVWDQWH/HVFRQFHQWUDWLRQVPHVXUpHVDXERXWGHMRXUVVRQWFRQVLGpUpHVFRPPHpWDQW
OHVYDOHXUVDXSRLQWG¶pTXLOLEUH6HORQODPROpFXOHGLIIpUHQWVFRPSRUWHPHQWVVRQWREVHUYpV


















VLPSOHPHQW GpFULWH SDU OD FRQVWDQWH NDFF /D SHQWH GHV GLIIpUHQWHV GURLWHV GH UpJUHVVLRQ
GpFULWHVFLGHVVXVGpILQLWODFRQVWDQWHFLQpWLTXHGHGLVSDULWLRQNDFFGHFKDTXHFRPSRVp
/HVYDOHXUVGHVFRQVWDQWHVFLQpWLTXHVG¶DFFXPXODWLRQNDFFFDOFXOpHVGDQVOD]RQHOLQpDLUHHW OHV FRQVWDQWHV FLQpWLTXHV GH SDUWDJH SKDVH UpFHSWULFHHDX .VZ GpWHUPLQpHV DX SRLQW
G¶pTXLOLEUH7 MRXUVVRQWSUpVHQWpHVGDQVOH7DEOHDX
7DEOHDX&RQVWDQWHVFLQpWLTXHVG¶DFFXPXODWLRQNDFFHWGHSDUWDJH.VZ

















/HFDOFXO GHV WDX[ G¶pFKDQWLOORQQDJHHVW HIIHFWXpVHORQPpWKRGHVFRPPHGpFULW GDQV OD
SDUWLHFGXFKDSLWUH&DOLEUDWLRQHQPLOLHXQRQUHQRXYHOpPRGHEDWFK
 PpWKRGH  SRXU ODTXHOOH OH 5V HVW EDVp VXU OHV FRQVWDQWHV G¶DFFXPXODWLRQ NDFF HW OH
YROXPHG¶HDX9Z5V NDFF9Z
PpWKRGHSRXUODTXHOOHOH5VHVWGpWHUPLQpjSDUWLUGXYROXPHGHODSKDVHUpFHSWULFH9V
HW GHV FRQVWDQWHV NDFFHW.VZ 5V   NH9V.VZ /HV YDOHXUVGH5V FDOFXOpHVSDU FHVGHX[





/D FRPSDUDLVRQ GHV WDX[ G¶pFKDQWLOORQQDJH REWHQXV SDU OHV GLIIpUHQWHV PpWKRGHV HVW
SURSRVpH SDU FODVVH GHPrPH IDPLOOH FKLPLTXH )LJXUH  3RXU OD IDPLOOH GHV WULD]LQHV
DXFXQHYDOHXUUpIpUHQFHQ¶HVWSUpFLVpHSRXUOD',$/RJ.RZ FDULOQ¶DSDVpWpSRVVLEOH
GHGpWHUPLQHUOH5VHQUDLVRQG¶XQHSpULRGHG¶DFFXPXODWLRQOLQDLUHUpGXLWH&HSHQGDQWOH5VGH OD',$FDOFXOpDYHFODPpWKRGHHVWHQYLURQWURLVIRLV LQIpULHXUjFHOXLGpWHUPLQpSDU OD
PpWKRGH3RXUOD'($/RJ.RZ ODPpWKRGHFRQGXLWjXQHPHLOOHXUHDSSURFKHGX5V
WDQGLVTXHODSUHPLqUHPpWKRGHVXUHVWLPHOHWDX[G¶pFKDQWLOORQQDJH0rPHREVHUYDWLRQSRXU
OD VLPD]LQH /RJ.RZ DORUVTXHSRXU O¶DWUD]LQH /RJ.RZ  OH WDX[G¶pFKDQWLOORQQDJHLVVXGHODPpWKRGHHVWUHODWLYHPHQWSOXVSURFKHGHODYDOHXUUpIpUHQFH3RXUOHVFRPSRVpV
GH ODIDPLOOHGHVSKpQ\OXUpHV OH5VGXFRPSRVp OHSOXVSRODLUH OH'&38/RJ.RZ HVW









DFFHQWXpSRXU OHVPROpFXOHV OHVPRLQVSRODLUHV WHOOHVTXH ODSURS\]DPLGH O¶DODFKORUHHW OH
GLXURQ
6LODPpWKRGHQHSHUPHWSDVG¶DYRLUXQHERQQHDSSURFKHGX5VFHODSHXWV¶H[SOLTXHUSDU
OH FKRL[ GH O¶K\SRWKqVH GH GpSDUW EDVpH VXU O¶DFFXPXODWLRQ GHV FRPSRVpV GDQV OH
&KHPFDWFKHUVRXVFRQWU{OHGHODUpVLVWDQFHGHODFRXFKHOLPLWHG¶HDX
3RXUOHV&KHPFDWFKHUSRODLUHVXQHpWXGHGHO¶LQIOXHQFHGHODYLWHVVHG¶pFRXOHPHQWGHO¶HDX
VXU OD FDSDFLWp G¶pFKDQWLOORQQDJH GX &KHPFDWFKHU pTXLSp G¶XQ DGVRUEDQW 6'%;& VDQV
















K\GURG\QDPLTXHV VRQW PRLQV SURFKHV GHV YDOHXUV GH UpIpUHQFHV FDOLEUDWLRQ HQ PLOLHX
UHQRXYHOp3RXU ODGHX[LqPHPpWKRGHGHFDOFXO EDVpHVXU O¶K\SRWKqVHGH O¶H[LVWHQFHGH
FRQGLWLRQV G¶pFKDQJH LVRWURSLTXH DX VHLQ GX &KHPFDWFKHU HW VXU OD VXSSRVLWLRQ TXH OHV
LQWHUDFWLRQV PROpFXOHV(PSRUH GLVTXH & VRQW H[FOXVLYHPHQW GHV LQWHUDFWLRQV
K\GURSKREHV OHVWDX[G¶pFKDQWLOORQQDJHDLQVLFDOFXOpVVRQWUHODWLYHPHQWSOXVSURFKHVGHV
YDOHXUVGHUpIpUHQFHPLOLHXUHQRXYHOpeWDQWGRQQpTXHFHWWHGHUQLqUHPpWKRGHQpFHVVLWH
ODFRQQDLVVDQFHGXYROXPHGH ODSKDVH UpFHSWULFHFHWWHPpWKRGH UHVWH OLPLWpHj ODSKDVH
& FDU SRXU OHV DXWUHV SKDVHV QRWDPPHQW 6'%536 HW 6'%;& LO Q¶H[LVWH SDV GH
PpWKRGHGHFDOFXOGXYROXPHGHODSKDVHGXSRO\PqUH&HSHQGDQWOHFDUDFWqUHGHSOXVHQ
SOXV SRODLUH GHV SHVWLFLGHV PLV VXU OH PDUFKp QpFHVVLWH O¶XWLOLVDWLRQ GH SKDVHV 63(
SRO\PpULTXHV SULYLOpJLDQW SRXU XQH PHLOOHXUH UpWHQWLRQ OHV LQWHUDFWLRQV SRODLUHV DYHF OHV
PROpFXOHV 'DQV XQH SHUVSHFWLYH GH UHFKHUFKH GH PpWKRGHV VLPSOHV GH FDOLEUDWLRQ GHV
&KHPFDWFKHU SRODLUHV HW SRXU O¶REWHQWLRQ GH WDX[ G¶pFKDQWLOORQQDJH pOHYpV LO VHUDLW
LQWpUHVVDQW G¶DSSURIRQGLU OHV SRVVLELOLWpV SRXU GpILQLU OHV YROXPHV GHV SKDVHV UpFHSWULFHV
PDLV DXVVL GH UpDOLVHU GHV FDOLEUDWLRQV HQ PLOLHX QRQUHQRXYHOp DYHF XQ QRPEUH SOXV
















YDULDWLRQ &9 FDOFXOpV SRXU  MRXUV G¶H[SpULHQFH 6XU OHV  FRPSRVpV pWXGLpV 
PROpFXOHVSUpVHQWHQWXQ&9LQIpULHXURXpJDOj/HVYDULDWLRQVOHVSOXVLPSRUWDQWHVVRQW
REVHUYpHVSRXU OH WULIOR[\VWURELQH  ODERVFDOLGH HW ODQDSURSDPLGH /HV
FRHIILFLHQWVGHYDULDWLRQVRQWLQIpULHXUVjSRXUODPDMRULWpGHVFRPSRVpVHWOHVQLYHDX[
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$]DFRQD]ROH   %LWHUWDQRO  
',$   )HQSURSLPRUSKH  


,PD]DOLO   (SR[LFRQD]ROH  
6pEXWK\OD]LQH   0pWREURPXURQ  
0pWD]DFKORUH   7pWUDFRQD]ROH  
0HWFRQD]ROH   7ULIOR[\VWURELQH  
3URS\]DPLGH   %RVFDOLGH  
&\DQD]LQH   1DSURSDPLGH  
&LQpWLTXHVG¶DFFXPXODWLRQGDQVOHV32&,6
/¶DQDO\VH GX 32&,6 WpPRLQ Q¶D UpYpOp DXFXQH SUpVHQFH GH SHVWLFLGH $ILQ GH GpFULUH
O¶DFFXPXODWLRQ GHV SHVWLFLGHV GDQV OHV 32&,6 OH PRGqOH GH UpJUHVVLRQ OLQpDLUH DYHF
LQWHUFHSWLRQ j O¶RULJLQH HVW XWLOLVp SRXU UHSUpVHQWHU OHV PDVVHV G¶DQDO\WH DFFXPXOpHV HQ
IRQFWLRQGXWHPSV/DSHQWHGHODGURLWHGHUpJUHVVLRQFRUUHVSRQGGRQFjODYLWHVVHFLQpWLTXH
G¶DFFXPXODWLRQ 'LIIpUHQWV FRPSRUWHPHQWV G¶DFFXPXODWLRQ GHV FRPSRVpV GDQV OHV
pFKDQWLOORQQHXUV32&,6VRQWREVHUYpVSDUPLOHVPROpFXOHVpWXGLpHV
'HX[FRPSRVpV GH OD IDPLOOH GHV XUpHV VXEVWLWXpHV OH PRQXURQ /RJ.RZ  HW OH
PpWR[XURQ /RJ.RZ  SUpVHQWHQWXQHSKDVH G¶pFKDQWLOORQQDJH LQWpJUDWLYH  GH MRXUV
VXLYLG¶XQHSKDVHFXUYLOLJQHFRPSULVHHQWUHHWMRXUVHWHQILQXQHSKDVHG¶pTXLOLEUHHQWUH
OH qPH HW OH qPH MRXU G¶H[SRVLWLRQ )LJXUH  3RXU FHV GHX[ FRPSRVpV OHV TXDQWLWpV
REWHQXHV DX qPH MRXU G¶H[SRVLWLRQ HQ URXJH  VRQW QHWWHPHQW LQIpULHXUHV DX[ YDOHXUV
REWHQXHV DX qPH MRXU HW QH VRQW SDV SULVHV HQ FRPSWH GDQV OD FRXUEH GpFULYDQW
O¶DFFXPXODWLRQ/DTXDQWLWpSOXV IDLEOH REVHUYpHSRXU FHGHUQLHU MRXUG¶H[SRVLWLRQ SRXUUDLW
rWUH OLpH j XQ UHODUJDJH GH FHV PROpFXOHV SDU OH 32&,6 SOXW{W TX¶j XQH PDXYDLVH
DFFXPXODWLRQGH FHV FRPSRVpV(QHIIHW XQ ILQ ELRILOP V¶HVW IRUPp VXU OHVGHX[ VXUIDFHV
G¶pFKDQJHGHV32&,6GpSOR\pVHQWULSOLFDWGXUDQWMRXUV&HSHQGDQWFHSKpQRPqQHQH
SRXUUDLWrWUHjO¶RULJLQHGXUpVXOWDWREVHUYpFDUSRXUOHVDXWUHVPROpFXOHV)LJXUHj)LJXUH
 O¶DOOXUH GHV FRXUEHV G¶DFFXPXODWLRQ QH UHVVHPEOHQW SDV j FHOOH GX PpWR[XURQ HW GX
PRQXURQ /D SUHPLqUH K\SRWKqVH VHPEOH GRQF SOXV SODXVLEOH /D QDWXUH GHV LQWHUDFWLRQV
HQWUH OHV IRQFWLRQV FKLPLTXHV GH OD SKDVH DGVRUEDQWH GX 32&,6 +/% HW OD VWUXFWXUH
PROpFXODLUHGXPpWR[XURQHWGXPRQXURQSRXUUDLHQWH[SOLTXHUOHSKpQRPqQHGHUpYHUVLELOLWp






3RXU  FRPSRVpV OH IOXVLOD]ROH /RJ.RZ  OH F\SURGLQ\O /RJ.RZ  OH SURFKORUD]H
/RJ.RZ  OH ELWHUWDQRO /RJ.RZ  OHGLIpFRQD]ROH /RJ.RZ  HW OD WULIOR[\VWURELQH
/RJ.RZ SUpVHQWHQWGHVWHPSVGHODWHQFHUHODWLYHPHQWLPSRUWDQWVFDUDFWpULVpVSDUGHV
]RQHVG¶DFFXPXODWLRQQRQOLQpDLUHV)LJXUH&HWHPSVGHODWHQFHFRUUHVSRQGDXWHPSV
QpFHVVDLUH j O¶pWDEOLVVHPHQW G¶XQ JUDGLHQW OLQpDLUH FRQVWDQW HQWUH OD SKDVH UpFHSWULFH GX
32&,6HWODSKDVHDTXHXVH,OFRUUHVSRQGDXWHPSVLQLWLDOHPHQWQpFHVVDLUHjXQHPROpFXOH
SRXU WUDYHUVHU OD FRXFKH OLPLWH G¶HDX VLWXpH VXU OD VXUIDFH G¶pFKDQJH GX 32&,6 OD
PHPEUDQHGHGLIIXVLRQSRUHXVHHQ3(6PHW O¶LQWHUIDFHPHPEUDQHSKDVHUpFHSWULFH







GH GLIIXVLRQ HQ 3(6 GX 32&,6 9HUPHLUVVHQ HW DO  +DUPDQ HW DO 
/¶DFFXPXODWLRQGHFHVPROpFXOHVGDQVODSKDVHUpFHSWULFHGX32&,6HVWGRQFWUqV OHQWHj
FDXVHG¶XQHIDLEOHGLIIXVLRQjWUDYHUVODPHPEUDQHHQ3(6HQUDLVRQGHIDLEOHVLQWHUDFWLRQV
FKLPLTXHVHQWUH OHSRO\PqUHFRQVWLWXDQW ODPHPEUDQHGHGLIIXVLRQHW ODVWUXFWXUHFKLPLTXH
GHVFRPSRVpVFLEOHV2QSHXW WRXWHIRLV UHPDUTXHUTXH OH32&,6DXQH WUqV IDLEOHDIILQLWp
SRXU ODPROpFXOH ODPRLQVSRODLUH OHWULIOR[\VWURELQH/RJ.RZ HWHVWIDLEOHPHQWHIILFDFHSRXUSLpJHUOHGLIpFRQD]ROH/RJ.RZ /¶pFKDQWLOORQQDJHGHFHVFRPSRVpVSDUOH32&,6
HQPLOLHXUpHOSHXWVHVROGHUSDUXQWHPSVGHODWHQFHSOXV LPSRUWDQWTXHFHOXLREVHUYpHQ





3RXUFRPSRVpV O¶pFKDQWLOORQQDJHSDU OH32&,6HVW LQWpJUDWLISHQGDQWWRXWH ODGXUpHGH
O¶H[SpULHQFH D]R[\VWURELQH /RJ.RZ  ERVFDOLGH /RJ.RZ  PpWDPLWURQH/RJ.RZ  SURSDQLO /RJ.RZ GLPpWKpQDPLGH /RJ.RZ  WHUEXWK\OD]LQH
/RJ.RZ  PpWDOD[\O /RJ.RZ  PpWULEX]LQH /RJ.RZ  PpWKDEHQ]WKLD]XURQ
/RJ.RZ  QpEXURQ /RJ.RZ  IHQSURSLPRUSKH /RJ.RZ  SURSLFRQD]ROH/RJ.RZ  F\SURFRQD]ROH /RJ.RZ  OH WpWUDFRQD]ROH /RJ.RZ  O¶D]DFRQD]ROH
/RJ.RZ  HW O¶pSR[\FRQD]ROH /RJ.RZ  /D )LJXUH  LOOXVWUH OHV GURLWHV







PRLQV SRODLUHV SUpVHQWDQW XQ /RJ.RZ VXSpULHXU j  &HV UpVXOWDWV GpPRQWUHQW OD IDLEOH
HIILFDFLWpGX32&,6SRXUpFKDQWLOORQQHUGHVPROpFXOHV WUqVSHXSRODLUHV(QJpQpUDOFHWWH
FODVVH GH FRPSRVpV HVW PLHX[ pFKDQWLOORQQpH SDU OH 630' RX OH &KHPFDWFKHU DSRODLUH
pTXLSp G¶XQH PHPEUDQH HQ /'3( 3RXU OHV  FRPSRVpV UHVWDQW XQ IRQFWLRQQHPHQW
LQWpJUDWLI GH  MRXUV G¶H[SRVLWLRQ HVW REVHUYp SRXU OH 32&,6  DFpWRFKORUH DODFKORUH
PpWD]DFKORUH PpWRODFKORUH SURS\]DPLGH QDSURSDPLGH DPpWU\QH DWUD]LQH F\DQD]LQH
GHVPpWU\QH '($ '(7 ',$ SURPpWU\QH SURSD]LQH WHUEXWU\QH VpEXWK\OD]LQH VLPD]LQH


SURVXOIRFDUEH FKORUR[XURQ FKORUWROXURQ GLXURQ OLQXURQ LVRSURWXURQ LVRSURWXURQ&+
LVRSURWXURQ&+PpWREURPXURQPRQROLQXURQPHWFRQD]ROH KH[DFRQD]ROH SHQFRQD]ROH
WpEXFRQD]ROH KH[D]LQRQ LPD]DOLO LPD]DPpWKDEHQ] PpWK\O HW O¶LVR[DEqQH /D )LJXUH 
SUpVHQWH OHV FRXUEHV G¶DFFXPXODWLRQ GH TXHOTXHV PROpFXOHV 2Q SHXW QRWHU TXH OH SRLQW
G¶pTXLOLEUHWKHUPRG\QDPLTXHHVWDWWHLQWDXERXWGHMRXUVG¶H[SRVLWLRQSRXUGHVPROpFXOHV
DSSDUWHQDQWjGLIIpUHQWHVIDPLOOHVFKLPLTXHVHWD\DQWGHVSURSULpWpVYDULpHV3DUH[HPSOH
OHV FKORURDFpWDQLOLGHV DODFKORUH /RJ.RZ  HW DFpWRFKORUH /RJ.RZ  OHV WULD]LQHVDWUD]LQH/RJ.RZ HW',$/RJ.RZ OHVD]ROHVPHWFRQD]ROH/RJ.RZ HWLPD]DOLO
/RJ.RZ  &HV UpVXOWDWV PRQWUHQW TXH O¶REWHQWLRQ GX SRLQW G¶pTXLOLEUH j  MRXUV SRXU
WRXWHVFHVPROpFXOHVSRXUWDQWWUqVGLIIpUHQWHVOHVXQHVGHVDXWUHVLPSOLTXHGHVPpFDQLVPHV








/HIRQFWLRQQHPHQW LQWpJUDWLIGX32&,6REVHUYpSRXU ODPDMRULWpGHVFRPSRVpVFLEOpVHW OH
PDLQWLHQ G¶XQH FRQFHQWUDWLRQ VWDEOH GDQV O¶HDX SHUPHW GH GpWHUPLQHU OHV WDX[
G¶pFKDQWLOORQQDJH 3RXU OHV GURLWHV G¶DFFXPXODWLRQ V¶pFKHORQQDQW VXU  MRXUV OHV SHQWHV
VRQW UHFDOFXOpHVSRXUXQH]RQH OLQpDLUH UpGXLWHj MRXUV  FRPSRVpV DILQGHSRXYRLU






FDOFXOpV HQ GLYLVDQW OHV SHQWHV GHV GURLWHV G¶DFFXPXODWLRQ  VXU  MRXUV SDU OHV
FRQFHQWUDWLRQV PR\HQQHV FDOFXOpHV VXU OD GXUpH G¶H[SRVLWLRQ /HV 5V GpWHUPLQpVSRXU OHV
GLIIpUHQWVFRPSRVpVVRQWSUpVHQWpV7DEOHDX

7DEOHDX  7DX[ G¶pFKDQWLOORQQDJH 5V FDOFXOpV SRXU  PROpFXOHV ORUV GH OD
FDOLEUDWLRQHQODERUDWRLUHGX32&,6©YHUVLRQSKDUPDFHXWLTXHª
&RPSRVpV 5VP/MRXU &9Q  &RPSRVpV 5VP/MRXU &9Q 
$FpWRFKORUH   ,VR[DEqQH  
$ODFKORUH   /LQXURQ  
$PpWU\QH   0pWDOD[\OH  
$WUD]LQH   0pWDPLWURQ  
$]DFRQD]ROH   0pWD]DFKORUH  
$]R[\VWURELQH   0pWFRQD]ROH  
%RVFDOLGH   0pWKDEHQ]WKLD]XURQ  
&KORUR[XURQ   0pWREURPXURQ  
&KORUWROXURQ   0pWRODFKORUH  
&\DQD]LQH   0pWULEX]LQH  
&\SURFRQD]ROH   0RQROLQXURQ  
'($   1DSURSDPLGH  
'(7   1pEXURQ  
',$   3HQFRQD]ROH  
'HVPpWU\QH   3URPpWU\QH  
'LPpWKpQDPLGH   3URSDQLOH  
'LXURQ   3URSD]LQH  
(SR[LFRQD]ROH   3URSLFRQD]ROH  
)HQSURSLPRUSKH   3URS\]DPLGH  
+p[DFRQD]ROH   3URVXOIRFDUEH  
+H[D]LQRQ   6HEXWK\OD]LQH  
,PD]DOLO   6LPD]LQH  
,PD]DPpWKDEHQ]PpWK\O   7pEXFRQD]ROH  
,VRSURWXURQ   7HUEXWK\OD]LQH  
,VRSURWXURQ&+   7pUEXWU\QH  
,VRSURWXURQ&+   7pWUDFRQD]ROH  

/HV WDX[ G¶pFKDQWLOORQQDJH REWHQXV YDULHQW HQWUH  ',$ HW  P/M SURSD]LQH 6XU
O¶HQVHPEOHGHVFRPSRVpVVHXOHPHQWWURLVPROpFXOHVRQWXQ5VLQIpULHXUjP/MOD',$
P/MOHSURVXOIRFDUEHP/MHWOHFKORUR[XURQP/M/HVYDOHXUVpOHYpHHVGHV5V









/RJ.RZGHVSHVWLFLGHVpWXGLpV0 PpWDPLWURQ& FKORUR[XURQ) IHQSURSLPRUSKH

/H 5V FURLW HQ IRQFWLRQ GH O¶K\GURSKRELFLWp GHV PROpFXOHV MXVTX¶j DWWHLQGUH XQ SODWHDXFRPSULVGDQVO¶LQWHUYDOOHGH/RJ.RZHQWUHHW/DFDSDFLWpG¶DFFXPXODWLRQGX32&,6
GpFURLW HQVXLWH DXGHOj G¶XQ /RJ.RZ VXSpULHXU j  j O¶H[FHSWLRQ GX IHQSURSLPRUSKH
/RJ.RZ  5V P/M HW GX FKORUR[XURQ /RJ.RZ  5V P/M )LJXUH 2QSHXWDXVVLQRWHUXQHH[FHSWLRQSRXUOH5VGXPpWDPLWURQ/RJ.RZ 5V P/MTXLHVW
VXSpULHXU DX 5V GH OD ',$ /RJ.RZ  5V  P/M SRXUWDQW PRLQV SRODLUH TXH OH
PpWDPLWURQ'HVREVHUYDWLRQVVLPLODLUHVVRQWQRWpHVSDUG¶DXWUHVDXWHXUVTXLRQWHIIHFWXpOD




GLIIpUHQFH GHV FODVVHV FKLPLTXHV DX[TXHOOHV DSSDUWLHQQHQW OHV PROpFXOHV $ILQ GH PLHX[
YLVXDOLVHU OH FRPSRUWHPHQW GX 32&,6 YLVjYLV GHV PROpFXOHV DSSDUWHQDQW j XQH PrPH









'DQV OH FDV GHV WULD]LQHV OH /RJ.RZ HVW FRPSULV HQWUH  ',$ HW  WHUEXWU\QH 2Q
REVHUYH XQH DXJPHQWDWLRQ GX WDX[ G¶pFKDQWLOORQQDJH HQ IRQFWLRQ GH O¶K\GURSKRELFLWp
/RJ.RZ MXVTX¶jDWWHLQGUHXQSODWHDXVLWXpjSDUWLUG¶XQ/RJ.RZGH F\DQD]LQHHWTXL
V¶pWHQG MXVTX¶j OD PROpFXOH OD PRLQV SRODLUH OD WHUEXWU\QH 2Q SHXW WRXWHIRLV QRWHU XQH
H[FHSWLRQGDQVOHFDVGHODWHUEXWK\OD]LQH/RJ.RZ 5V P/MGRQWOH5VHVWSOXV
IDLEOH TXH OD YDOHXU PR\HQQH GX WDX[ G¶pFKDQWLOORQQDJH FDOFXOpH j SDUWLU GHV 5V GHV
PROpFXOHVVLWXpHVVXUFHSODWHDXVRLWP/M
/¶K\GURSKRELFLWp GHV FRPSRVpV GH OD IDPLOOH GHV D]ROHV HVW FRPSULV HQWUH 
LPD]DPpWKDEHQ] PpWK\O HW  KH[DFRQD]ROH DORUV TXH OH 5V YDULH HQWUH  P/M
WpWUDFRQD]ROH HW  P/M KH[DFRQD]ROH $ O¶LPDJH GHV WULD]LQHV OH 5V FURLW DYHFO¶K\GURSKRELFLWp MXVTX¶jDWWHLQGUHXQSDOOLHU R OH WDX[G¶pFKDQWLOORQQDJH UHVWH UHODWLYHPHQW
FRQVWDQW&HSDOOLHUHVWFRPSULVGDQVXQLQWHUYDOOHGH/RJ.RZGH>@6XUFHSODWHDXOH
WDX[G¶pFKDQWLOORQQDJHSRXUWRXWHV OHVPROpFXOHVHVWVXSpULHXUjP/Mj O¶H[FHSWLRQGX




FRPPH OD ERVFDOLGH /RJ.RZ  HW OH SURSDQLO /RJ.RZ  SUpVHQWHQW GHV YDOHXUV SOXV
IDLEOHVTXHODPDMRULWpGHVFRPSRVpV1RWRQVTXHODSOXSDUWGHFHVPROpFXOHVDSSDUWLHQQHQW
j GH QRPEUHXVHV VRXVFODVVHV FKLPLTXHV WHOOHV TXH OHV EHQ]DPLGHV SURS\]DPLGH OHV
DFpWDPLGHV QDSURSDPLGH OHVFKORURDFpWDQLOLGHV DFpWRFKORUH OHVDQLOLGHV SURSDQLOHWF
'¶XQHVRXVFODVVHFKLPLTXHjXQHDXWUH O¶LQWHUDFWLRQGHFKDTXHFRPSRVpDYHF OH32&,6
SRXUUDLWrWUHWUqVGLIIpUHQWHHWODJUDQGHGLYHUVLWpGHVVWUXFWXUHVHWIRQFWLRQVFKLPLTXHVGHV
SHVWLFLGHV HVW O¶XQH GHV GLIILFXOWpV TXH O¶RQ SHXW UHQFRQWUHU ORUV GH OD PRGpOLVDWLRQ GH
O¶pFKDQWLOORQQDJHSDVVLI
'DQV OH FDV GH PROpFXOHV GH OD IDPLOOH FKLPLTXH GHV XUpHV VXEVWLWXpV OD PDMRULWp GHV
FRPSRVpV DSSDUWLHQQHQW j XQH PrPH VRXVFODVVH FKLPLTXH OHV SKpQ\OXUpHV HW
O¶K\GURSKRELFLWpGHVPROpFXOHVYDULHHQWUHPRQROLQXURQHWQpEXURQ2QSHXWQRWHU
TXHOH5VHVWUHODWLYHPHQWFRQVWDQWSRXUO¶LQWHUYDOOHGH/RJ.RZFRPSULVHQWUHHW,38
DYHFXQHPR\HQQHGH5VG¶HQYLURQP/M$SDUWLUGH ODYDOHXUGH OLQXURQ OHWDX[G¶pFKDQWLOORQQDJHGpFURLWDYHFO¶K\GURSKRELFLWpGHVPROpFXOHV
/HFRPSRUWHPHQWGX32&,6HVWGRQFWUqVYDULDEOHG¶XQHIDPLOOHFKLPLTXHjXQHDXWUHHWVD
FDSDFLWpG¶pFKDQWLOORQQDJHHVWDXVVLGpSHQGDQWHGHFHVFODVVHVFKLPLTXHV(QSUHQDQWHQ
FRPSWH O¶HQVHPEOH GHV WDX[ G¶pFKDQWLOORQQDJH GpWHUPLQpV SRXU OHV  JUDQGHV IDPLOOHV
FKLPLTXHV RQ SHXW FDOFXOHU XQHYDOHXUPR\HQQHGH5V SRXU FKDTXH IDPLOOHGH FRPSRVpV
WULD]LQHVXUpHVD]ROHVHWDPLGHVDILQGHFRPSDUHUO¶HIILFDFLWpJOREDOHGX32&,6HQWHUPH
GH VpOHFWLYLWp )LJXUH  /H WDX[ G¶pFKDQWLOORQQDJH PR\HQGX32&,6 SRXU OHV  FODVVHV
FKLPLTXHV GH FRPSRVpV HVW VXSpULHXU  P/M &HFL GpPRQWUH O¶HIILFDFLWp GHV 32&,6 j
pFKDQWLOORQQHUGHVFRPSRVpVDX[SURSULpWpVFKLPLTXHVYDULpHVHWGHIDPLOOHVFKLPLTXHVWUqV
GLIIpUHQWHV'¶DXWUHSDUWHQFRPSDUDQWOH5VPR\HQGX32&,6SRXUOHVIDPLOOHVFKLPLTXHV
RQ QRWH TXH O¶HIILFDFLWp G¶pFKDQWLOORQQDJH HVW PD[LPDOH HW FRPSDUDEOHVHQWUH OHV WULD]LQHV











/HV WDX[ G¶pFKDQWLOORQQDJH REWHQXV DX FRXUV GH FHWWH pWXGH VRQW FRPSDUpV DX[ YDOHXUV
GLVSRQLEOHVGDQVODOLWWpUDWXUH7DEOHDX
eWDQWGRQQpTXHGLIIpUHQWVPRQWDJHVH[SpULPHQWDX[HWPpWKRGHVVRQWXWLOLVpVSRXUFDOLEUHU
OHV 32&,6 H[LVWDQW VHORQ GHX[ FRQILJXUDWLRQV VWDQGDUGV QRV UpVXOWDWV VRQW XQLTXHPHQW
FRPSDUpVDX[ YDOHXUVGH5V REWHQXHVDYHFGHVPRQWDJHV IRQFWLRQQDQWHQ IOX[ FRQWLQXHWXWLOLVDQW GHV32&,6©YHUVLRQSKDUPDFHXWLTXHª 2$6,6+/% /HV WURLV UpIpUHQFHV FLWpHV
GDQVOH7DEOHDX/LVVDOGHHWDO0D]]HOODHWDO+HUQDQGRHWDORQW
XWLOLVp XQPRQWDJH LGHQWLTXH FRQVWLWXp G¶XQ UpVHUYRLU G¶HDX GDQV OHTXHO VRQW SORQJpV OHV




HPSOR\pH SDU /LVVDOGH  HW 0D]]HOOD  /D FRPSDUDLVRQ GH QRV YDOHXUV GH 5V
REWHQXHV SRXU O¶DWUD]LQH '($ VLPD]LQH GLXURQ DODFKORUH HW OH PpWRODFKORUH DYHF OHV
GRQQpHVG¶+HUQDQGRPRQWUHQWXQHWUqVJUDQGHVLPLODULWp/¶DXWHXUQ¶DFHSHQGDQWSDV
LQGLTXp OHVFRQGLWLRQVGHWHPSpUDWXUHHW O¶RUGUHGHJUDQGHXUGH OD WXUEXOHQFHHPSOR\pVDX
FRXUVGHO¶H[SpULHQFH/H32&,6VHPEOHDXVVLHIILFDFHHQHDXVDOpHTX¶HQHDXGRXFH/HV
YDOHXUV REWHQXHV SDU 0D]]HOOD  SRXU OHV FRPSRVpV '($ ',$ DWUD]LQH VLPD]LQH
DFpWRFKORUH GLXURQ LVRSURWXURQ HW LVRSURWXURQ&+ VRQW SURFKHV GH QRV YDOHXUV j










7DEOHDX   &RPSDUDLVRQ GHV WDX[ G¶pFKDQWLOORQQDJH GHV SHVWLFLGHV REWHQXV GDQV
FHWWHpWXGHDYHFOHVYDOHXUVGLVSRQLEOHVGDQVODOLWWpUDWXUH







$WUD]LQH    
'($    
'(7    
6LPD]LQH    
',$    
+H[D]LQRQ    
0pWD]DFKORUH    
7HUEXWK\OD]LQH    
$FpWRFKORUH    
'LXURQ    
,VRSURWXURQ    
/LQXURQ    
,VRSURWXURQ&+    
$]R[\VWURELQH    
$ODFKORUH    
&KORUWROXURQ    
,VRSURWXURQ    
0pWRODFKORUH    

&RQFOXVLRQ
/D FDOLEUDWLRQ GHV 32&,6 YHUVLRQ SKDUPDFHXWLTXH D pWp PHQpH j O¶pFKHOOH SLORWH DYHF
UHQRXYHOOHPHQWFRQWLQXG¶XQHHDXGRSpHDYHFSHVWLFLGHV/HV5VREWHQXVYDULHQWHQWUHP/M',$HWP/MSURSD]LQH/HVWDX[G¶pFKDQWLOORQQDJHQ¶RQWSDVpWpGpWHUPLQpVSRXU
 PROpFXOHV IOXVLOD]ROH F\SURGLQ\O SURFKORUD]H ELWHUWDQRO GLIpFRQD]ROH WULIOR[\VWURELQH
SUpVHQWDQWXQHSKDVHGHODWHQFHDVVH]SURQRQFpHHWXQHDFFXPXODWLRQQRQOLQpDLUH7DQGLV
TXH SRXU OH PRQXURQ HW OH PpWR[XURQ OD GXUpH GH OD ]RQH G¶DFFXPXODWLRQ OLQpDLUH HVW
LQIpULHXUH j  MRXUV /HV YDOHXUV GH 5V FDOFXOpHV SRXU OD PDMRULWp GHV FRPSRVpV VRQW
VXSpULHXUHV j  P/MRXU GpPRQWUDQW OD ERQQH DIILQLWp HW FDSDFLWp GHV 32&,6 j
pFKDQWLOORQQHUFHVSHVWLFLGHV/DUHODWLRQHQWUHOHVWDX[G¶pFKDQWLOORQQDJHHWO¶K\GURSKRELFLWp
GHVPROpFXOHV/RJ.RZDPRQWUpG¶XQHPDQLqUHJpQpUDOHTXHODFDSDFLWpG¶pFKDQWLOORQQDJH
GX 32&,6 HVW RSWLPDOH SRXU OHV FRPSRVpV GRQW OH /RJ.RZ HVW FRPSULV HQWUH  HW  /D
FRPSDUDLVRQGHV5VREWHQXVORUVGHQRWUHpWXGHDYHFOHVYDOHXUVGLVSRQLEOHVGDQVOLWWpUDWXUHPRQWUH HQ JpQpUDO XQH ERQQH VLPLODULWp HQWUH OHV WDX[ G¶pFKDQWLOORQQDJH /HV WDX[
G¶pFKDQWLOORQQDJH GpWHUPLQpV ORUV GH FHWWH pWXGH GH FDOLEUDWLRQ VHURQW XWLOLVpV ORUV GHV










LO HVW LQWpUHVVDQW GH FRPSDUHU OHXU FDSDFLWp G¶pFKDQWLOORQQDJH /HV WDX[ G¶pFKDQWLOORQQDJH
GHV SHVWLFLGHV REWHQXV DSUqV OD FDOLEUDWLRQ j O¶pFKHOOH SLORWH SRXU OH  &KHPFDWFKHU
&3(6HW OH32&,6©YHUVLRQSKDUPDFHXWLTXHªVRQWSUpVHQWpV)LJXUH2QREVHUYH















/D FRPSDUDLVRQ GHV FDSDFLWpV G¶pFKDQWLOORQQDJH SDU XQLWp GH VXUIDFH GHV GHX[
pFKDQWLOORQQHXUV UHQG FRPSWH SOXV DLVpPHQW GH O¶DIILQLWp G¶XQH PROpFXOH SRXU FHV GHX[
pFKDQWLOORQQHXUV SDVVLIV $LQVL SRXU OHV FRPSRVpV pWXGLpV OHV GHX[ pFKDQWLOORQQHXUV RQW
GHVFDSDFLWpVG¶DFFXPXODWLRQVLPLODLUHVHQFRQVLGpUDQW OHFRHIILFLHQWJOREDOGH WUDQVIHUWGH
PDVVH&HFLHVWVLJQLILFDWLISRXUOHPpWDOD[\OODVLPD]LQHOH'(7O¶D]R[\VWURELQHO¶DWUD]LQH
O¶LVRSURWXURQHW OHPpWRODFKORUHRNHVW LGHQWLTXHSRXU OH32&,6HW OH&KHPFDWFKHU/HV











32&,6HW &KHPFDWFKHUGDQVXQFDQDO GHVWLQpj FRQGXLUH O¶HDXGX5K{QHYHUVGHV ]RQHV
G¶LUULJDWLRQV&DQDOGX%DV5K{QH/DQJXHGRFRX%5/
D3URSULpWpVSK\VLFRFKLPLTXHVGHO¶HDX
'XUDQW WRXWH OD SpULRGH H[SpULPHQWDOH  IpYULHU PDUV  FHUWDLQV SDUDPqWUHV





3DUDPqWUH 8QLWp IpYULHU IpYULHU IpYULHU PDUV PDUV PDUV PDUV
7HPSpUDWXUH &       
S+        
&RQGXFWLYLWp 6FP       
0(6 PJ/       
&27 PJ/       
12 PJ/       
62 PJ/       
&O PJ/       

/HV UpVXOWDWV LQGLTXHQW TXH OD TXDOLWp GH O¶HDX GXUDQW OHV  MRXUV YDULH WUqV SHX 2Q
UHPDUTXHMXVWHXQHOpJqUHDXJPHQWDWLRQGHODFRQGXFWLYLWpGHO¶HDXHQWUHOHVGHUQLHUVMRXUV
GH O¶H[SRVLWLRQ /H GpSORLHPHQW GHV pFKDQWLOORQQHXUV V¶HIIHFWXDQW HQ IpYULHUPDUV OD






pYLGHQFH  FRPSRVpV DSSDUWHQDQW DX[ IDPLOOHV GHV WULD]LQHV DWUD]LQH VLPD]LQH
WHUEXWK\OD]LQH ',$ '($ '(7 GHV SKpQ\OXUpHV LVRSURWXURQ GLXURQ FKORUWROXURQ GHV
FRQD]ROHV WpEXFRQD]ROH SURSLFRQD]ROH GHV FKORURDFpWDQLOLGHV PpWRODFKORUH HW GHV
SKpQ\ODPLGHV PpWDOD[\O /D PDMRULWp GHV FRPSRVpV VRQW TXDQWLILpV j GH WUqV IDLEOHV
FRQFHQWUDWLRQVQJ/GDQVO¶HDXHWjGHVQLYHDX[UHODWLYHPHQWVWDEOHVSHQGDQWWRXWHOD
GXUpH GH OD FDPSDJQH j O¶H[FHSWLRQ GX PpWRODFKORUH HW GX WpEXFRQD]ROH SRXU OHVTXHOV
G¶LPSRUWDQWHVYDULDWLRQVVRQWHQUHJLVWUpHV)LJXUH3RXUOHPpWRODFKORUHODFRQFHQWUDWLRQ
GDQVO¶HDXFURLWMXVTX¶jDWWHLQGUHXQHYDOHXUPD[LPDOHGHQJ/HQUHJLVWUpHDXqPHMRXU





/HV YDOHXUVPR\HQQHV GHV FRQFHQWUDWLRQV HW OHV FRHIILFLHQWV GH YDULDWLRQV &9 DVVRFLpV
FDOFXOpVSRXU OHV MRXUVG¶H[SRVLWLRQVRQW UpVXPpVGDQV OH7DEOHDX$ O¶H[FHSWLRQGX






















/HVFRPSRVpVDQDO\VpVGDQV OHVHDX[VRQWpJDOHPHQW UHWURXYpVGDQV OHV32&,68QH
DFFXPXODWLRQ OLQpDLUH HVW REVHUYpH SRXU GL[ FRPSRVpV O¶DWUD]LQH OD VLPD]LQH OD
WHUEXWK\OD]LQHOH'($OH'(7O¶LVRSURWXURQOHGLXURQOHFKORUWROXURQOHPpWRODFKORUHHWOH
PpWDOD[\O/¶DFFXPXODWLRQGHVDQDO\WHVGDQVOHVpFKDQWLOORQQHXUVHVWGpFULWHSDU OHPRGqOH










FRQFHQWUDWLRQ GDQV O¶pFKDQWLOORQQHXU FURLW DYHF OH WHPSV G¶H[SRVLWLRQ HW VXLW DXERXW GH
MRXUVXQHSKDVHFXUYLOLJQHSRXUDWWHLQGUHXQHSKDVHG¶pTXLOLEUHWKHUPRG\QDPLTXHjSDUWLUGX
HPMRXUV/¶DFFXPXODWLRQGXPpWRODFKORUHSDUOH32&,6PRQWUHTXµHOOHUHVWHOLQpDLUHPDOJUp
OHV IOXFWXDWLRQV LPSRUWDQWHV GH OD FRQFHQWUDWLRQ GDQV OD SKDVH DTXHXVH )LJXUH  &HW





PDVVHV H[WUDLWHV GHV32&,6 DX[ qPH HW qPH MRXUV QH VRQW GRQF SDV VXIILVDQWHV SRXU
pWDEOLU OHVGURLWHVG¶DFFXPXODWLRQ(QHIIHW FHVFRPSRVpVpWDQW IDLEOHPHQWK\GURSKLOHV LOV
VRQWSOXVIDFLOHPHQWDGVRUEpVVXUODPDWLqUHRUJDQLTXHGLVVRXWHHWSDUWLFXODLUHSUpVHQWHGDQV
O¶HDX GLPLQXDQW OHXU GLVSRQLELOLWp FH TXL UHQG SOXV GLIILFLOH OHXU WUDQVIHUW j WUDYHUV OD
PHPEUDQHGHGLIIXVLRQGX32&,6SRURVLWpQP7RXWHIRLV O¶LQWHUDFWLRQG¶XQSROOXDQW
DYHF ODPDWLqUH RUJDQLTXH Q¶HVW SDV H[FOXVLYHPHQW OLpH j O¶K\GURSKRELFLWp GH ODPROpFXOH









/HV PDVVHV G¶DQDO\WHV DFFXPXOpHV GDQV OHV &KHPFDWFKHU SRXU GLIIpUHQWHV SpULRGHV
G¶H[SRVLWLRQ VRQW UpVXPpHV GDQV OH 7DEOHDX  'RX]H FRPSRVpV VRQW TXDQWLILpV
FRPSUHQDQWPROpFXOHVLGHQWLTXHVjFHOOHVDQDO\VpHVSRXUOH32&,6,OV¶DJLWGHO¶DWUD]LQH
GHODWHUEXWK\OD]LQHGHOD'($GHOD'(7GXGLXURQGHO¶LVRSURWXURQGXFKORUWROXURQGX
PpWRODFKORUH GX PpWDOD[\O HW GX WpEXFRQD]ROH /D ',$ Q¶D SDV pWp GpWHFWpH SDU OH
&KHPFDWFKHU HW OHV TXDQWLWpV GH VLPD]LQH H[WUDLWHV GDQV WRXV OHV &KHPFDWFKHU VRQW
LQIpULHXUHV j OD OLPLWH GH TXDQWLILFDWLRQ /4 LQVWUXPHQWDOH 3DU FRQWUH OH &KHPFDWFKHU D




/HSURSLFRQD]ROHHVWGpWHFWpjGH IDLEOHV WHQHXUV /4 WDQGLVTXH OH WpEXFRQD]ROH Q¶HVW





/¶REVHUYDWLRQ GHV UpVXOWDWV PRQWUH TXH SRXU FHUWDLQHV PROpFXOHV LO \ D XQ PDQTXH GH
UpSpWDELOLWpHQWUHOHVGXSOLFDWV&¶HVWQRWDPPHQWOHFDVSDUH[HPSOHGXPpWDOD[\ODXqPH
MRXU G¶H[SRVLWLRQ P  QJ  P  QJ GX FKORUWROXURQ DX qPH MRXU P  QJ 
P  QJ HW qPH MRXU P  QJ  P  QJ HW GH OD WHUEXWK\OD]LQH DX qPHMRXUP QJP QJ
3DUDLOOHXUV SRXU FHUWDLQV FRPSRVpVRQQRWHGHVPDVVHVG¶DQDO\WHpOHYpHV jGHV WHPSV
G¶H[SRVLWLRQFRXUWVHWGHVPDVVHVG¶DQDO\WHSOXVIDLEOHVjGHVWHPSVG¶H[SRVLWLRQSOXVORQJV
&¶HVW OH FDV SDU H[HPSOH GX PpWDOD[\O GX GLXURQ HW GX FKORUWROXURQ GRQW OHV PDVVHV




YXH G¶XQ FDOFXO GX 5V LQ VLWX 1¶D\DQW SDV WURXYp GH UDLVRQ SUDWLTXH SRXU H[SOLTXHU FHWWH
YDULDELOLWp GHV UpVXOWDWV H[SRVLWLRQ GHV &KHPFDWFKHU GDQV O¶HDX LGHQWLTXHV SRXU WRXV OHV
UpSOLFDWV GRQQpHV DQDO\WLTXHV YpULILpHV OD FDOLEUDWLRQ LQVLWX GHV &KHPFDWFKHU D pWp
UHFRQGXLWH DX PRLV G¶RFWREUH  PDLV PDOKHXUHXVHPHQW DXFXQ FRPSRVp FLEOH Q¶D SX
rWUHTXDQWLILpQLGDQVODSKDVHDTXHXVHQLGDQVOHV&KHPFDWFKHU8QHQRXYHOOHFDPSDJQH






MRXUV MRXUV MRXUV MRXUV MRXUV MRXUV
&RPSRVp &KHP &KHP &KHP &KHP &KHP &KHP &KHP &KHP &KHP &KHP &KHP &KHP
'($ /4 /4 /4 /4        
'(7   /4 /4   /4  /4  /4 
$WUD]LQH /4 /4 /4 /4 /4 /4      
7HUEXWK\OD]LQH   /4 /4   /4    /4 /4
&KORUWROXURQ /4 /4 /4 /4        
,VRSURWXURQ     /4 /4 /4 /4 /4 /4 /4 /4
'LXURQ /4 /4 /4 /4   /4  /4   
0pWRODFKORUH /4 /4          
0pWDOD[\O /4 /4 /4 /4        
3HQFRQD]ROH /4 /4 /4 /4     /4   /4
7pEXFRQD]ROH /4 /4 /4 /4 /4 /4 /4 /4 /4 /4  





/HV WDX[G¶pFKDQWLOORQQDJH LQVLWX FDOFXOpVSRXU OH32&,6VRQWSUpVHQWpVGDQV OH 7DEOHDX
 HW FRPSDUpV DYHF OHV 5V GpWHUPLQpV HQ ODERUDWRLUH /HV WDX[ G¶pFKDQWLOORQQDJH
GpWHUPLQpVLQVLWXYDULHQWHQWUHHWP/M3RXUOHPpWRODFKORUHOH5VHVWFDOFXOpPDOJUp
O¶LPSRUWDQWHIOXFWXDWLRQGHODFRQFHQWUDWLRQREVHUYpHGXUDQWODFDPSDJQH/HV5VREWHQXVLQ




















/HQLYHDXGH WXUEXOHQFHGXPLOLHXG¶H[SRVLWLRQ ODIDLEOHYLWHVVHG¶pFRXOHPHQWGH O¶HDX
PHVXUpHGDQVOHFDQDOPR\HQQHGHFPVSRXUXQHYLWHVVHGHFPVGDQVOHFDVGH
O¶H[SpULHQFHHQODERUDWRLUHSHXWFRQWULEXHUjGLPLQXHUODFLQpWLTXHGHGLIIXVLRQGHVDQDO\WHV
YHUV OH 32&,6 'HV pWXGHV UpDOLVpHV HQ ODERUDWRLUH PRQWUHQW TXH OHV FRQGLWLRQV
K\GURG\QDPLTXHV RQW XQH LQIOXHQFH QRQQpJOLJHDEOH VXU OD FDSDFLWp G¶pFKDQWLOORQQDJH GX
32&,6 &KDUOHVWUD HW DO  8QH H[SpULHQFH GH FDOLEUDWLRQ GHV 32&,6 SRXU GHV




FPV OHV 5V DXJPHQWHQW HQ IRQFWLRQ GH OD YLWHVVH GH O¶HDX PDLV OD YDULDWLRQ GHV WDX[G¶pFKDQWLOORQQDJHQ¶H[FqGHSDVXQIDFWHXUGHSRXUODPDMRULWpGHVFRPSRVpVWHVWpV/LHW
DO/¶DXJPHQWDWLRQGHODWXUEXOHQFHGHO¶HDXSHXWFRQWULEXHUjGLPLQXHUO¶pSDLVVHXUGH
OD FRXFKH OLPLWHG¶HDXVLWXpHVXU OD VXUIDFHG¶pFKDQJHGH O¶pFKDQWLOORQQHXUSDVVLI HW GRQF
IDLUH GpFURLWUH OD UpVLVWDQFH DX WUDQVIHUW GH PDVVH SHUPHWWDQW DLQVL G¶DXJPHQWHU OH
FRHIILFLHQW JOREDO GH WUDQVIHUW GH PDVVH N j WUDYHUV O¶pFKDQWLOORQQHXU /¶LQIOXHQFH GHV
FRQGLWLRQV K\GURG\QDPLTXHV HVW pJDOHPHQW GpPRQWUpH GDQV SOXVLHXUV pWXGHV LPSOLTXDQW




/D WHPSpUDWXUHGH ODSKDVHDTXHXVH FHOOHFL SHXW FRQWULEXHUjPRGLILHU OD FLQpWLTXHGH
WUDQVIHUWGHPDVVHGHVDQDO\WHVYHUVO¶pFKDQWLOORQQHXUSDVVLI(QJpQpUDOXQDEDLVVHPHQWGH
ODWHPSpUDWXUHGHO¶HDXIDLWDXJPHQWHUODYLVFRVLWpGHO¶HDXHWGLPLQXHO¶HQWURSLHPROpFXODLUH
GDQV ODSKDVHDTXHXVHSURYRTXDQWXQHGLPLQXWLRQGH ODGLIIXVLRQGDQV O¶HDXHW GRQF IDLW
GpFURLWUH OD FLQpWLTXH GH WUDQVIHUW GDQV O¶pFKDQWLOORQQHXU 5DSSHORQV TXH OD FDOLEUDWLRQ HQ
ODERUDWRLUH HVW PHQpH j XQH WHPSpUDWXUH PR\HQQH GH & DORUV TXH OD WHPSpUDWXUH
PR\HQQHGH O¶HDX ORUVGH ODFDOLEUDWLRQ LQVLWXHVWGH&8QHpWXGHGH O¶LQIOXHQFHGH OD
WHPSpUDWXUH GH O¶HDX VXU OD FDSDFLWp G¶pFKDQWLOORQQDJH GX 32&,6 SRXU GHV FRPSRVpV
SKDUPDFHXWLTXHVDpWp UpDOLVpHjGHX[ WHPSpUDWXUHV HW&HW OHV UpVXOWDWVPRQWUHQW
XQHDXJPHQWDWLRQGX5V G¶XQ IDFWHXU FRPSULVHQWUHHWSRXU ODPDMRULWpGHV FRPSRVpV7RJRODHWDO/¶HIIHWGHODWHPSpUDWXUHDDXVVLpWppWXGLpSRXUOHV&KHPFDWFKHUSRXU
O¶pFKDQWLOORQQDJH G¶KHUELFLGHV SRODLUHV OHV UpVXOWDWV LQGLTXHQW XQH YDULDWLRQ GH OD FDSDFLWp
G¶pFKDQWLOORQQDJHG¶XQ IDFWHXUSRXUXQHJDPPHGHYDULDWLRQGH& *UHHQZRRGHWDO
/¶LQIOXHQFHGH OD WHPSpUDWXUHVXU OH5VGpSHQGGHVSURSULpWpVSK\VLFRFKLPLTXHVGX
FRPSRVpQRWDPPHQWVDPDVVHPRODLUHHWVDSRODULWp%RRLMHWDO

/¶HIIHW GH OD PDWULFH OHV SURSULpWpV GH O¶HDX XWLOLVpH SRXU OD FDOLEUDWLRQ SHXYHQW DXVVL
LQIOXHQFHU O¶pFKDQWLOORQQDJH SDVVLI /D SUpVHQFH SDU H[HPSOH GH OD PDWLqUH RUJDQLTXH
GLVVRXWH02'GDQVO¶HDXSHXWLQIOXHQFHUGHIDoRQQpJDWLYHOHWUDQVIHUWGHVSROOXDQWVGDQV




OD SUpVHQFH GDQV O¶HDX G¶DXWUHV SROOXDQWV D\DQW SOXV G¶DIILQLWpV SRXU O¶pFKDQWLOORQQHXU SDU
UDSSRUWDX[FRPSRVpVFLEOHV8QHpWXGHGH O¶LQIOXHQFHGH ODTXDOLWpGH O¶HDXDQRWDPPHQW
PRQWUpTXHGDQVOHFDVGHO¶pFKDQWLOORQQDJHGHFRPSRVpVSKDUPDFHXWLTXHVSDUOHV32&,6
XQH GLIIpUHQFH DVVH] QRWDEOH HVW REVHUYpH HQWUH O¶HDX GpLRQLVpH O¶HDX SRWDEOH GH
FRQVRPPDWLRQHWO¶HDXQDWXUHOOHLVVXHG¶XQODF/LHWDO
&HV GLIIpUHQWV IDFWHXUV SHXYHQW GRQF H[SOLTXHU OHV pFDUWV REVHUYpV HQWUH OHV WDX[
G¶pFKDQWLOORQQDJHGpWHUPLQpVHQODERUDWRLUHHWVXUOHWHUUDLQ8QHpWXGHGHFDOLEUDWLRQLQVLWX
GHV 32&,6 D pWp UpDOLVpH GDQV XQH ULYLqUH SRXU GpWHUPLQHU GHV WDX[ G¶pFKDQWLOORQQDJH
G¶KHUELFLGHVSRODLUHV 0D]]HOODHWDO  /HV FRQGLWLRQVG¶H[SRVLWLRQVRQW FDUDFWpULVpHV
SDU GH IDLEOHV PRXYHPHQWV G¶HDX   FPV HW SRXU XQH WHPSpUDWXUH PR\HQQH GH O¶HDX
G¶HQYLURQ&3DUPLOHVFRPSRVpVTXDQWLILpVOD'($OD'(7ODVLPD]LQHHWO¶DWUD]LQHOHV
DXWHXUV RQW REVHUYp TXH OHV 5V FDOFXOpV LQVLWX pWDLHQW LQIpULHXUV j FHX[ GpWHUPLQpV HQ









6XLWH j O¶REWHQWLRQ GH UpVXOWDWV LQFRKpUHQWV HQ FH TXL FRQFHUQH OHV PDVVHV GH SHVWLFLGHV








VXU XQH SpULRGH GH  MRXUV GDQV XQ FDQDO DUWLILFLHO GH FRQGXLWH G¶HDX QDWXUHOOH HDX GX
5K{QH /HV pFKDQWLOORQQDJHV SRQFWXHOV RQW SHUPLV GH GpWHFWHU  FRPSRVpV GRQW
O¶DWUD]LQH ODVLPD]LQH OD WHUEXWK\OD]LQH OD',$ OD'($ OD'(7 O¶LVRSURWXURQ OHGLXURQ OH
FKORUWROXURQ OH WpEXFRQD]ROH OH SURSLFRQD]ROH OH PpWRODFKORUH HW OH PpWDOD[\O /HV
FRQFHQWUDWLRQVGDQVO¶HDXVRQWUHODWLYHPHQWVWDEOHV&9jO¶H[FHSWLRQGXPpWRODFKORUH
 HW GX WpEXFRQD]ROH  8QH DFFXPXODWLRQ OLQpDLUH HQ IRQFWLRQ GX WHPSV
G¶H[SRVLWLRQ GDQV OHV pFKDQWLOORQQHXUV 32&,6 HVW REVHUYpH SHQGDQW  MRXUV SRXU 
FRPSRVpV DWUD]LQH VLPD]LQH WHUEXWK\OD]LQH'($'(7 LVRSURWXURQ GLXURQ FKORUWROXURQ
PpWRODFKORUH HW OH PpWDOD[\O WDQGLV TXH OH WpEXFRQD]ROH HW OH SURSLFRQD]ROH Q¶RQW pWp
TXDQWLILpV GDQV OHV 32&,6 TX¶j SDUWLU GX qPH MRXU G¶H[SRVLWLRQ 3RXU OD ',$ OD ]RQH
G¶DFFXPXODWLRQ OLQpDLUH HVW WUqV UpGXLWH HW OD SKDVH G¶pTXLOLEUH HVW DWWHLQWH DXERXW GH 
MRXUV/HVWDX[G¶pFKDQWLOORQQDJHGpWHUPLQpV LQVLWXYDULHQWHQWUHP/M '($HWP/M
PpWRODFKORUH HW VRQW HQJpQpUDO LQIpULHXUV G¶XQ RUGUHGH JUDQGHXU DX 5V GpWHUPLQpV HQ
ODERUDWRLUH
/HV &KHPFDWFKHU Q¶RQW SDV IRXUQL GHV UpVXOWDWV H[SORLWDEOHV SRXU OD FDOLEUDWLRQ LQ VLWX
&HSHQGDQWFHUWDLQVFRPSRVpVRQWpWpGpWHFWpVJUkFHDX[&KHPFDWFKHUDORUVTX¶LOVQ¶RQWpWp
UHWURXYpVQLGDQVOHV32&,6QLGDQVOHVpFKDQWLOORQVG¶HDX[SHQFRQD]ROHHWD]R[\VWURELQH
GpPRQWUDQW O¶LQWpUrW G¶XQ FRGpSORLHPHQW 32&,6&KHPFDWFKHU SRXU XQ pFKDQWLOORQQDJH
ODUJH VSHFWUH ,O VHUDLW LQWpUHVVDQWGH UHFRPPHQFHU OD FDOLEUDWLRQ LQVLWXGHV &KHPFDWFKHU
DILQ GH SRXYRLU GpWHUPLQHU OHXU FDSDFLWp G¶pFKDQWLOORQQDJH LQVLWX SRXU OHV SHVWLFLGHV /HV
OLPLWHV G¶DSSOLFDELOLWp GHV 5V LQVLWX FDOFXOpV SRXU OHV 32&,6 VHURQW WHVWpHV ORUV GHV




'DQVFHWWHSDUWLHVRQWSUpVHQWpV OHV UpVXOWDWVREWHQXVSRXU OHV &KHPFDWFKHU &3(6HW
6'%;&HWOHV32&,6GpSOR\pVGDQVOD&KDUHQWHHWO¶pWDQJGH7KDXHQFRPSDUDLVRQDYHF
OHVGRQQpHVREWHQXHVSDU ODPpWKRGHG¶pFKDQWLOORQQDJHSRQFWXHO /¶REMHFWLI GH FHVHVVDLV
HVWG¶pWXGLHUHWGHFRPSDUHUO¶DSSOLFDELOLWpGHGLIIpUHQWVpFKDQWLOORQQHXUVSDVVLIVSRXUSLpJHU
GHV SROOXDQWV GDQV GLIIpUHQWV PLOLHX[ DTXHX[ HDX[ GRXFHV HW HDX[ VDOLQHV HW G¶pYDOXHU





























/HV UpVXOWDWV GH O¶DQDO\VH GHV pFKDQWLOORQV G¶HDX SUpOHYpV DX[ GLIIpUHQWHV GDWHV GH OD
FDPSDJQH RQW UpYpOp OD SUpVHQFH GH WURLV FRPSRVpV j GHV QLYHDX[ TXDQWLILDEOHV /4 
QJ/OHPpWRODFKORUHOD',$HWOD'($/HVDQDO\VHVRQWDXVVLSHUPLVGHGpWHFWHUGDQVOD






&RQWUDLUHPHQW j OD PpWKRGH G¶pFKDQWLOORQQDJH SRQFWXHO OHV &KHPFDWFKHU SRODLUHV RQW
SHUPLVGHTXDQWLILHUSHVWLFLGHVGRQWOD',$OD'($ODVLPD]LQHO¶DWUD]LQHO¶LVRSURWXURQOH
GLXURQ O¶DFpWRFKORUH HW OH PpWRODFKORUH )LJXUH  (Q SUHPLqUH DSSURFKH OH QRPEUH
VXSpULHXU GH FRPSRVpV TXDQWLILpV YLD OHV &KHPFDWFKHU SDU UDSSRUW j O¶pFKDQWLOORQQDJH










&KHPFDWFKHU WUDGXLW O¶DIILQLWp GH OD PROpFXOH DYHF OHV GHX[ SKDVHV UpFHSWULFHV GX






'DQV OH FDV GHV 32&,6  FRPSRVpV RQW pWp TXDQWLILpV ',$ '($ VLPD]LQH DWUD]LQH
LVRSURWXURQGLXURQDFpWRFKORUHDODFKORUHHWPpWRODFKORUH
3DU UDSSRUW DX[ &KHPFDWFKHU HW j O¶pFKDQWLOORQQDJH SRQFWXHO OHV 32&,6 RQW SHUPLV GH
TXDQWLILHUO¶DODFKORUHQRQGpWHFWpSDUOHV&KHPFDWFKHUHWTXLDVLPSOHPHQWpWpGpWHFWpPDLV
QRQTXDQWLILpSDUODPpWKRGHFODVVLTXH
/HV UpVXOWDWV GHVPDVVHV G¶DQDO\WH DFFXPXOpHV GDQV OHV 32&,6 GpSOR\pV SDU OHV DXWUHV
SDUWLFLSDQWVGXUDQW FHWWH FDPSDJQHQ¶RQW SXrWUH UpFXSpUpV HW XQHFRPSDUDLVRQDYHF OHV
PDVVHVDFFXPXOpHVGDQVOHV&KHPFDWFKHUQ¶pWDLWGRQFSDVSRVVLEOH
&DOFXOHWFRPSDUDLVRQGHVFRQFHQWUDWLRQVPR\HQQHV
/HV FRQFHQWUDWLRQV PR\HQQHV SUpGLWHV SDU OHV pFKDQWLOORQQHXUV 32&,6 HW &KHPFDWFKHU
&3(6SRXUOHVMRXUVG¶H[SRVLWLRQDLQVLTXHOHVFRQFHQWUDWLRQVPR\HQQHVFDOFXOpHVj
SDUWLUGHVpFKDQWLOORQQDJHVSRQFWXHOVVRQWSUpVHQWpHVGDQVOD)LJXUH





3RXU OHV &KHPFDWFKHU &3(6 OHV FRQFHQWUDWLRQVPR\HQQHV GHV WURLV FRPSRVpV VRQW














3RXU OH FDOFXO GHV FRQFHQWUDWLRQV YLD OHV 32&,6 LO V¶DJLW GH O¶XWLOLVDWLRQ GHV WDX[
G¶pFKDQWLOORQQDJHGLVSRQLEOHVGDQVODOLWWpUDWXUHRXGH5VLVVXVG¶XQHFDOLEUDWLRQVSpFLILTXHj
GHVODERUDWRLUHV5VLQWHUQH5DSSHORQVTXHOHVPpWKRGHVGHFDOLEUDWLRQHQODERUDWRLUHVRQW







/HV FRQFHQWUDWLRQV PR\HQQHV SRXU OHV &KHPFDWFKHU VRQW FDOFXOpHV j SDUWLU GH WULSOLFDWV
Q DORUVTXHSRXU O¶pFKDQWLOORQQDJHSRQFWXHO OHVPR\HQQHVVRQWREWHQXHVjSDUWLU GHV
PHVXUHVLVVXHVGHVpFKDQWLOORQVG¶HDXSUpOHYpVGXUDQWODFDPSDJQH
3RXU OHV32&,6 OHQRPEUHG¶pFKDQWLOORQVHVWYDULDEOHVHORQ OHVFRPSRVpVDFpWRFKORUHHW
LVRSURWXURQQ DODFKORUHQ DWUD]LQHQ '($',$HWPpWRODFKORUHQ VLPD]LQH
Q  HW GLXURQ Q  &HWWH GLVSDULWp SHXW VRLW rWUH GXH j XQ PDQTXH GH UpSpWDELOLWp GH
O¶DFFXPXODWLRQ GDQV OHV 32&,6 H[HPSOH PDXYDLVH H[SRVLWLRQ VRLW j XQ SUREOqPH GH
PpWKRGHV DQDO\WLTXHV H[WUDFWLRQ SXULILFDWLRQ HWRX DQDO\VH LQVWUXPHQWDOH $ FH VWDGH
DXFXQHLQIRUPDWLRQQ¶HVWGLVSRQLEOHSRXUSRXYRLUH[SOLTXHUFHSKpQRPqQH
3RXU OH&KHPFDWFKHU &3(6 ODFRQFHQWUDWLRQPR\HQQHGH OD',$Q¶DSXrWUHFDOFXOpH
FDU VRQ WDX[ G¶pFKDQWLOORQQDJH Q¶D SDV pWp GpWHUPLQp HQ ODERUDWRLUH 0DOJUp OH SHX GH
GRQQpHV FRPSDUDWLYHVGLVSRQLEOHV RQ SHXW QRWHU TXH OHV FRQFHQWUDWLRQV PR\HQQHV GH OD
'($HWGXPpWRODFKORUHGpWHUPLQpHVSDU OHV &KHPFDWFKHUVRQW UHVSHFWLYHPHQW LQIpULHXUHV





/D FRPSDUDLVRQ DYHF OD PpWKRGH G¶pFKDQWLOORQQDJH SRQFWXHO Q¶HVW SDV SRVVLEOH SRXU OD
VLPD]LQHO¶DWUD]LQHO¶DFpWRFKORUHO¶DODFKORUHGLXURQHWO¶LVRSURWXURQ6HXOHVVRQWFRPSDUpHV
OHXUV FRQFHQWUDWLRQV PR\HQQHV LQWpJUpHV YLD OHV &KHPFDWFKHU HW OHV 32&,6 &RPPH
O¶LQGLTXH OD )LJXUH  OHV FRQFHQWUDWLRQV PR\HQQHV LVVXHV GHV &KHPFDWFKHU VRQW WRXWHV






/HV SDUDPqWUHV GpFULYDQW OHV FRQGLWLRQV G¶H[SRVLWLRQ GHV pFKDQWLOORQQHXUV SDVVLIV GDQV
O¶pWDQJ SHQGDQW OHV  MRXUV GH FDPSDJQH VRQW UpVXPpV GDQV OH 7DEOHDX  /D VDOLQLWp
PHVXUpH GDQV OH PLOLHX G¶H[SRVLWLRQ HVW G¶HQYLURQ  SRXU XQH WHPSpUDWXUH GH O¶HDX

























/HV UpVXOWDWV GH O¶DQDO\VH GHV pFKDQWLOORQV G¶HDX SUpOHYpV DX[ GLIIpUHQWHV GDWHV GH OD
FDPSDJQH RQW UpYpOp OD SUpVHQFH GDQV OH PLOLHX GH  FRPSRVpV GRQW OH PpWRODFKORUH
O¶DFpWRFKORUHO¶DODFKORUHOD',$OD'($O¶DWUD]LQHODVLPD]LQHO¶LVRSURWXURQHWOHGLXURQ/HV
FRQFHQWUDWLRQV GDQV O¶HDX RQW SX rWUH GpWHUPLQpHV SRXU OD PDMRULWp GH FHV FRPSRVpV j
O¶H[FHSWLRQGHO¶DFpWRFKORUH O¶DODFKORUHHW OD',$GRQW OHVFRQFHQWUDWLRQVpWDLHQW LQIpULHXUHV
DX[OLPLWHVGHTXDQWLILFDWLRQ
/HV FRQFHQWUDWLRQV PR\HQQHVGDQV O¶HDX SHQGDQW OHV  MRXUV G¶H[SRVLWLRQ VRQW HQ QJ/
pJDOHVjQ SRXUOHPpWRODFKORUHQ SRXUODVLPD]LQHHW





OD SUpVHQFH GH  FRPSRVpV '($ DFpWRFKORUH SURS\]DPLGH '&38 OLQXURQ VLPD]LQH
LVRSURWXURQ HW PpWRODFKORUH &HSHQGDQW VHXOV OD VLPD]LQH O¶LVRSURWXURQ OH GLXURQ HW OH
PpWRODFKORUHVRQWSUpVHQWVGDQVOHV&KHPFDWFKHUjGHVQLYHDX[TXDQWLILDEOHV)LJXUH












/D FRPSDUDLVRQ GHV PDVVHV DFFXPXOpHV HQWUH OHV GHX[ FRQILJXUDWLRQV GH &KHPFDWFKHU
SRODLUHVPRQWUHQWXQHFDSDFLWp LGHQWLTXHSRXUpFKDQWLOORQQHU ODVLPD]LQH O¶LVRSURWXURQHW OH
PpWRODFKORUH3DUFRQWUHSRXU OHGLXURQSUpVHQWVXUXQVHXO UpSOLFDW ODFRQILJXUDWLRQ6'%
;&3(6PRQWUHXQHPHLOOHXUHHIILFDFLWp
/D VHXOH K\SRWKqVH SODXVLEOH H[SOLTXDQW FHWWH YDULDELOLWp HVW TXH O¶DFFXPXODWLRQ GX GLXURQ
GDQVOH&KHPFDWFKHUDpWpIRUWHPHQWSHUWXUEpHSDUOHVFRQGLWLRQVG¶H[SRVLWLRQ
&HV UpVXOWDWV PRQWUHQW OHV SHUIRUPDQFHV GHV &KHPFDWFKHU j DFFXPXOHU GHV SHVWLFLGHV
SUpVHQWVGDQVXQHHDXPDULQHpODUJLVVDQWDLQVLOHXUVFKDPSVG¶DSSOLFDWLRQQRWDPPHQWHQ
WHUPHG¶RXWLOGHVFUHHQLQJGDQVOHVHDX[VDOLQHV
(Q XWLOLVDQW OHV WDX[ G¶pFKDQWLOORQQDJH GHV SHVWLFLGHV GpWHUPLQpV ORUV GH OD FDOLEUDWLRQ HQ
ODERUDWRLUHOHVFRQFHQWUDWLRQVPR\HQQHVLQWpJUpHV&WZDSRXUOHVMRXUVG¶H[SRVLWLRQVRQW
FDOFXOpHV SRXU OHV  FRPSRVpV TXDQWLILpV GDQV OHV &KHPFDWFKHU &3(6 /HV YDOHXUV









GLXURQ O¶pFDUW HQWUH OHV FRQFHQWUDWLRQV PR\HQQHV PHVXUpH HW FDOFXOpHV HVW UHODWLYHPHQW
IDLEOH  3DU FRQWUH FHW pFDUW HVW GH  SRXU OH PpWRODFKORUH WDQGLV TXH SRXU
O¶LVRSURWXURQOH&KHPFDWFKHUVXUHVWLPHODFRQFHQWUDWLRQPHVXUpHDYHFXQIDFWHXUGH
5DSSHORQV GDQV XQ SUHPLHU WHPSV TXH OD FDOLEUDWLRQ GHV &KHPFDWFKHU D pWp IDLWH HQ
ODERUDWRLUHGDQVXQHHDXGpLRQLVpHjXQH WHPSpUDWXUHPR\HQQHGH&HWSDUFRQWUHj
XQHYLWHVVHGHFRXUDQWGHFPV/DWHPSpUDWXUHG¶H[SRVLWLRQHQODERUDWRLUHHVWVLPLODLUHj
FHPLOLHX G¶H[SRVLWLRQ 3DU FRQWUH VL O¶RQ FRQVLGqUH OD GLIIpUHQFH GH OD YLWHVVH GX FRXUDQW
G¶HDX/DEFPV WHUUDLQFPV O¶XWLOLVDWLRQGHVWDX[G¶pFKDQWLOORQQDJHGpWHUPLQpV
HQODERUDWRLUHFRQGXLUDLWjVRXVHVWLPHUOHVFRQFHQWUDWLRQVGHVSHVWLFLGHVFRPPHFHODDpWp





pWp UpDOLVpV GDQV GHX[ PLOLHX[ DTXDWLTXHV OD ULYLqUH &KDUHQWH HW O¶pWDQJ GH 7KDX 'HX[
FRQILJXUDWLRQV GH&KHPFDWFKHU &3(6 HW6'%;&3(6RQW pWp GpSOR\pHV VXU FKDTXH
VLWHGXUDQWMRXUV/DFDSDFLWpGHV&KHPFDWFKHUjDFFXPXOHUGHVSHVWLFLGHVSUpVHQWVGDQV
OHPLOLHXDpWppWXGLpHHWFRPSDUpHDX[UpVXOWDWVREWHQXVYLDODPpWKRGHG¶pFKDQWLOORQQDJH
SRQFWXHO HW FHX[ REWHQXV DYHF OHV pFKDQWLOORQQHXUV 32&,6 GpSOR\pV SDU OHV GLIIpUHQWV
ODERUDWRLUHVSDUWLFLSDQWVjODFDPSDJQH
'DQV OHFDVGH&KDUHQWH WURLVFRPSRVpVRQWSXrWUHTXDQWLILpVGDQV O¶HDXYLD ODPpWKRGH
G¶pFKDQWLOORQQDJH FODVVLTXH ',$ '($ PpWRODFKORUH WDQGLV TXH OHV 32&,6 HW OHV
&KHPFDWFKHUJUkFHj OHXUFDSDFLWpG¶DFXPXODWLRQRQWSHUPLVGHTXDQWLILHUQHXIFRPSRVpV
GRQW O¶DWUD]LQH OD ',$ OD '($ OD VLPD]LQH O¶LVRSURWXURQ OH GLXURQ OH PpWRODFKORUH
O¶DFpWRFKORUHHWO¶DODFKORUH&HVUpVXOWDWVGpPRQWUHQWOHXUSHUIRUPDQFHSRXUOHVFUHHQLQJGH
SROOXDQWV 1pDQPRLQV OHV FRQFHQWUDWLRQV PR\HQQHV GpWHUPLQpHV SRXU OD '($ HW OH
PpWRODFKORUH YLD OHV &KHPFDWFKHU &3(6 SRXU OHV  MRXUV G¶H[SRVLWLRQ VRQW WUqV
LQIpULHXUHV DX[ FRQFHQWUDWLRQV PR\HQQHV LVVXHV GH O¶pFKDQWLOORQQDJH SRQFWXHO /HV


FRQGLWLRQVG¶H[SRVLWLRQ LQVLWXpWDQW WUqVGLIIpUHQWHVGHFHOOHVGX ODERUDWRLUH OHV5V XWLOLVpV
SRXUFDOFXOHUOHVFRQFHQWUDWLRQVGDQVOHPLOLHXDTXHX[GRLYHQWrWUHVWUqVVXSpULHXUHVDX[5V
LQVLWX UpHOV GHV &KHPFDWFKHU SRXU FH PLOLHX LPSOLTXDQW DLQVL XQH VRXVHVWLPDWLRQ GHV
FRQFHQWUDWLRQVGHVSHVWLFLGHV
'DQV OH FDV GH O¶pWDQJ GH 7KDX OHV GHX[ FRQILJXUDWLRQV GH &KHPFDWFKHU RQW SHUPLV GH
TXDQWLILHUTXDWUHFRPSRVpVODVLPD]LQHO¶LVRSURWXURQOHGLXURQHWOHPpWRODFKORUHDYHFXQH




FHUWDLQHVLPLODULWpHQWUH OHVGRQQpHVREWHQXHVSRXU ODPDMRULWpGHVFRPSRVpVYLD OHVGHX[
PpWKRGHV j O¶H[FHSWLRQ GH O¶LVRSURWXURQ SRXU OHTXHO OHV UpVXOWDWV LQGLTXHQW XQH
VXUHVWLPDWLRQWUqVLPSRUWDQWHGHODFRQFHQWUDWLRQGpWHUPLQpHSDUOHV&KHPFDWFKHU%LHQTXH
GDQV O¶HQVHPEOH RQ FRQVWDWH GHV UpVXOWDWV VDWLVIDLVDQWV QpDQPRLQV FHV GRQQpHV VRQW
DVVH]FRQWUDGLFWRLUHVDYHFODWKpRULHGHO¶pFKDQWLOORQQDJHSDVVLIHWUHVWHQWGLVFXWDEOHV'HV









/¶REMHFWLI GH FHWWH pWXGH HVW GH SURSRVHU XQH PpWKRGH G¶H[WUDSRODWLRQ GHV WDX[
G¶pFKDQWLOORQQDJHGHV32&,6GpWHUPLQpVORUVGHODFDOLEUDWLRQHQODERUDWRLUHjGHVPLOLHX[
UpHOVDILQGHFDOFXOHUGHVFRQFHQWUDWLRQVILDEOHV
5DSSHORQV TXH ORUV GH O¶pWXGH GH FDOLEUDWLRQ GHV 32&,6 UpDOLVpH GDQV OH FDQDO %5/
FDOLEUDWLRQ LQVLWX GHV 5V 32&,6 RQW pWp GpWHUPLQpV 5V LQVLWX SRXU  FRPSRVpVDSSDUWHQDQWj OD IDPLOOHGHV WULD]LQHV DWUD]LQHVLPD]LQH WHUEXWK\OD]LQHGHVSKpQ\OXUpHV
GLXURQ LVRSURWXURQ FKORUWROXURQ GHV FKORURDFpWDPLGHV PpWRODFKORUH GHVSKpQ\DPLGHV
PpWDOD[\O HW GHV SURGXLWV GH GpJUDGDWLRQ GHV WULD]LQHV ',$'($'(7 /H 7DEOHDX 
SUpVHQWH OHV WDX[ G¶pFKDQWLOORQQDJHGpWHUPLQpVVRXV FRQGLWLRQV ODERUDWRLUH 5V /DEHW HQ
PLOLHXUpHO5VLQVLWXSRXUFHVGL[FRPSRVpV
/H UDWLR 5V/DE5VLQVLWX LQGLTXH SRXU FKDTXH PROpFXOH OH UDSSRUW HQWUH OHV WDX[G¶pFKDQWLOORQQDJH GpWHUPLQpV VRXV FRQGLWLRQV ODERUDWRLUH HW VRXV FRQGLWLRQV
HQYLURQQHPHQWDOHV
3RXUODPDMRULWpGHVPROpFXOHVFHUDWLRHVWFRPSULVHQWUHHWjO¶H[FHSWLRQGHOD'(7
GRQW OH IDFWHXU HVW SOXV LPSRUWDQW  &HWWH YDOHXU pOHYpH SRXU OD '(7 V¶H[SOLTXH VL RQ
FRQVLGqUHOH5VODETXLHVWSURFKHGHVYDOHXUVREVHUYpHVSRXUOHVDXWUHVWULD]LQHV5V/DEGH
OD'(7TXDVLVLPLODLUHDX[5V/DEGHO¶DWUD]LQHVLPD]LQHWHUEXWK\OD]LQH7DEOHDX3DU
FRQWUHODYDOHXUGH5VLQVLWXPHVXUpHSRXUOD'(7SDUDLWFHWWHIRLVWUqVIDLEOHFRPSDUpHDX[YDOHXUV GHV DXWUHV PROpFXOHV PqUHV GHV WULD]LQHV HQYLURQ GHX[ IRLV LQIpULHXUH &H
FRPSRUWHPHQW j SULRUL GLIIpUHQW HQWUH OHV FRQGLWLRQV ODERUDWRLUH HW HQYLURQQHPHQWDOH HVW
pWRQQDQWHWQRXVSRXVVHjFRQVLGpUHUODYDOHXU5VLQVLWX'(7DYHFSUpFDXWLRQ3RXU ODWHUEXWK\OD]LQHFRPPHGLVFXWpSUpFpGHPPHQWVDYDOHXUGH5V/DEGpWHUPLQpH ORUV






































$WUD]LQH    
7HUEXWK\OD]LQH    
6LPD]LQH    
'($    
'(7    
',$    
    UP  
8UpHV 'LXURQ    
,VRSURWXURQ    
&KORUWROXURQ    
    UP  
$PLGHV 0pWDOD[\O    
0pWRODFKORUH    
    UP  
/LVVDOGHHWDO
/D SULQFLSDOH GLIILFXOWp UpVLGH GDQV OH IDLW TXH OHV 5V LQ VLWX QH SHXYHQW rWUH FDOFXOpV TXH
ORUVTXH OD PROpFXOH HVW HIIHFWLYHPHQW SUpVHQWH GDQV OH PLOLHX QDWXUHO 2U ORUV GH
O¶H[SpULPHQWDWLRQ VXU OH FDQDO %5/ VHXOHV  PROpFXOHV RQW pWp pWXGLpHV VXU OHV 
PROpFXOHVFDOLEUpHVHQODERUDWRLUH




'HX[ PpWKRGHV GH FDOFXO VRQW SURSRVpHV HW GLVFXWpHV DILQ G¶pYDOXHU OD PpWKRGH OD SOXV
HIILFDFHFRQGXLVDQWjODPHLOOHXUHH[WUDSRODWLRQGHV5V/DEHQ5VLQVLWX
0pWKRGH
&HOOHFL FRQVLVWHG¶DERUGjpYDOXHU SRXU FKDTXH IDPLOOH FKLPLTXHGHFRPSRVpV WULD]LQHV
XUpHVDPLGHVXQ UDWLRPR\HQ UPFRUUHVSRQGDQWj ODYDOHXUPR\HQQHGHV UDWLRVGHV WDX[
G¶pFKDQWLOORQQDJH5V/DE5VLQVLWXGHVFRPSRVpVDSSDUWHQDQWjXQHPrPHIDPLOOHFKLPLTXH7DEOHDX  /H 5VFDO LQVLWX GH FKDTXH PROpFXOH HVW HQVXLWH GpWHUPLQp HQ GLYLVDQW VRQ
5V/DESDUOHUP
$LQVL SRXU OHV WULD]LQHV DWUD]LQH VLPD]LQH WHUEXWK\OD]LQH '($ '(7 GRQW OH UDWLR 5V/DE5VLQVLWXYDULHHQWUHHW7DEOHDXXQHYDOHXUPR\HQQHUPUHSUpVHQWDWLYHGHV





PqUHV DWUD]LQH VLPD]LQH WHUEXWK\OD]LQH UP   HW SRXU OHV GHX[ PpWDEROLWHV '($
'(7UP 
$LQVLOHUDWLRPR\HQGHVPpWDEROLWHVVHUDVSpFLILTXHPHQWXWLOLVpSRXUFDOFXOHUOHV5VLQVLWX








OHVTXHOV GHV 5V LQVLWX RQW pWp PHVXUpV HQ FRQGLWLRQ UpHOOH YDOHXUV GH UpIpUHQFH FHWWH




















&RPSRVpV /RJ.RZ pFDUWUHODWLI5VFDOFXOp5VPHVXUpHQYLDUPIDPLOOHXUpHV YLDUPJOREDOFRPSRVpV
&KORUWROXURQ   
'LXURQ   


































PpWDEROLWH  665 236 129*  162 169 - 
'(7
PpWDEROLWH  1269 169 246*  309 322 - 
6LPD]LQH  1089 264 280 248 265 276 -5% 
$WUD]LQH  1269 333 327 289 309 322 +3% 
7HUEXWK\OD]LQH  1190 320 306 271 290 302 -5% 
8UpHV
&KORUWROXURQ  1257 240 296  306 319 -33% 
'LXURQ  1284 402 302  312 326 -19% 
,VRSURWXURQ  1183 273 278  288 300 +10% 




















LQVLWXPHVXUp LOHVWFKRLVLGHSUHQGUHFRPPHUpIpUHQFHODYDOHXUGRQQpHSDU OD OLWWpUDWXUH
0D]HOODHWDOVRLWP/MJ7DEOHDX
&DVGHVXUpHV





2QREVHUYHTXH O¶pFDUWHQWUH OHV5V LQVLWX FDOFXOpV YLD OH UP IDPLOOHPpWKRGHRX OH UP
JOREDO HW OHV YDOHXUVGH UpIpUHQFH 5V LQVLWXPHVXUpVHVW WUqV YDULDEOHG¶XQHPROpFXOHj
XQHDXWUH7DEOHDX
3DU H[HPSOH SRXU O¶LVRSURWXURQ HW OH FKORUWROXURQ OH UP IDPLOOH XUpHV HVW SOXV DGDSWp
VXUWRXWSRXUO¶LVRSURWXURQpFDUWSDUUDSSRUWjVRQ5VLQVLWXPHVXUpGHDORUVTXHSRXU
OHGLXURQODGLIIpUHQFHHQWUHOHVGHX[PpWKRGHVHVWPRLQVVLJQLILFDWLYH
/H FKRL[ G¶XQH PpWKRGRORJLH G¶DSSURFKH SRXU OH FDOFXO G¶XQ WDX[G¶pFKDQWLOORQQDJH LQVLWX
SRXUOHVXUpHVHVWOLPLWpSDUO¶KpWpURJpQpLWpGHVUDSSRUWV5V/DE5VLQVLWX3RXUOHVXUpHVLO
IDXGUDLWSOXVGHGRQQpHVGHUpIpUHQFH5VLQVLWXPHVXUpDILQG¶DSSURIRQGLUO¶DSSOLFDELOLWpGXUDWLRPR\HQ©IDPLOOHª&RPSDUDWLYHPHQWDX[5V LQ VLWXPHVXUpV O¶DSSOLFDWLRQTXDQWLWDWLYH
GHV5V LQVLWXFDOFXOpVYLD OHUPJOREDOHQWUDLQHGHVYDULDWLRQVLPSRUWDQWHVHQWUH OHVYDOHXUV
GHVFRQFHQWUDWLRQVPR\HQQHVFDOFXOpHVYLDOHV5VLQVLWXPHVXUpVHWH[WUDSROpV









XQpFDUW GH G¶HQYLURQ SDU UDSSRUW j OD YDOHXU GH UpIpUHQFH WDQGLVSRXU OH PpWDOD[\O
O¶pFDUWHVWGH
(QUpVXPpSRXUOHFDOFXOGX5VLQVLWXGHVGLIIpUHQWHVIDPLOOHVFKLPLTXHVGHSHVWLFLGHVSRXU
OHVTXHOOHV OH 5V LQ VLWX Q¶HVW SDV GLVSRQLEOH RQ XWLOLVHUD XQ UDWLR PR\HQ JOREDO KRUV
PpWDEROLWHVUP 
/HV YDOHXUV GHV 5V LQVLWX FDOFXOpV SRXU O¶HQVHPEOH GHV PROpFXOHV VRQW SUpVHQWpHV GDQV
OH7DEOHDX
/D SHUWLQHQFH GH FHWWH DSSURFKH VHUD pYDOXpH ORUV GHV GLIIpUHQWHV DSSOLFDWLRQV
HQYLURQQHPHQWDOHVHQFRPSDUDQWOHVFRQFHQWUDWLRQVPR\HQQHVGHVSHVWLFLGHVFDOFXOpHVYLD
OH 32&,6 HQ XWLOLVDQW OHV 5V LQVLWX FDOFXOpV HW OHV FRQFHQWUDWLRQV PR\HQQHV LVVXHV GH
O¶pFKDQWLOORQQDJHSRQFWXHOPpWKRGHFODVVLTXH
$ILQGH YpULILHU OD ILDELOLWpGH FHWWH PpWKRGH GHFDOFXO SRXU O¶HQVHPEOHGHV FRPSRVpVGHV
GLIIpUHQWHV IDPLOOHV FKLPLTXHV LO VHUDLW LQWpUHVVDQW GH FRPSOpWHU OHV GRQQpHV PDQTXDQWHV




/HVGLIIpUHQWVDSSURFKHVGHFDOFXOGX5V LQVLWXRQWSHUPLVGHPRQWUHUTXHPDOJUp OH WUqVIDLEOHQRPEUHGHPROpFXOHVSDUIDPLOOHFKLPLTXHO¶XWLOLVDWLRQG¶XQUDWLRPR\HQJOREDOFDOFXOp
jSDUWLU GHV UDSSRUWV 5V/DE5V LQVLWX SRXU OHVPROpFXOHVPqUHV DWUD]LQH VLPD]LQH




3DUODVXLWHLOIDXGUDLWpYDOXHUHWFRPSDUHUG¶XQHSDUWO¶DSSOLFDELOLWpGHV5VLQVLWXFDOFXOpVHWPHVXUpV SRXUDXPRLQV OHVPROpFXOHVGH UpIpUHQFH HW G¶DXWUHSDUW YpULILHU OD ILDELOLWp
GHV5VLQVLWXFDOFXOpVSRXUOHVPROpFXOHVSRXUOHVTXHOOHVDXFXQHYDOHXUGHUpIpUHQFH5VLQ
VLWXPHVXUpQ¶H[LVWH
/¶DSSOLFDELOLWp GHV 5V LQVLWX 32&,6 PHVXUpV HW FDOFXOpV VHUD pWXGLpH GDQV OD SDUWLH
DSSOLFDWLRQVHQYLURQQHPHQWDOHVGHV32&,6GDQVOH/H]HWO¶$ULqJHSOXVSUpFLVpPHQWGDQVOD
VHFWLRQ©DQDO\VHTXDQWLWDWLYHª/HVFRQFHQWUDWLRQVGHVSHVWLFLGHVPHVXUpHVGDQVODSKDVH




























DEA 665 236 - Imazalil 1080 - 274 
DET 1269 169 322 Imazaméthabenz méthyl 871 - 221 
DIA* 339 *125 *124 Isoproturon-2CH3 914 - 232 
Chlortoluron 1257 241 319 Isoproturon-CH3 1073 - 272 
Diuron 1284 402 326 Isoxabène 1032 - 262 
Isoproturon 1183 273 300 Linuron 702 - 178 
Métalaxyl 1321 289 335 Métamitrone 739 - 188 
Métolachlore 1341 480 340 Métazachlore 1282 - 325 
Simazine 1089 264 276 Métconazole 1223 - 310 
Terbuthylazine 1190 320 302 Méthabenzthiazuron 1219 - 309 
Atrazine 1269 333 322 Métobromuron 1083 - 275 
Acétochlore 1116 - 283 Métribuzine 1095 - 278 
Alachlore 1278 - 324 Monolinuron 1073 - 272 
Amétryne 1355 - 344 Napropamide 1353 - 343 
Azaconazole 1386 - 352 Néburon 520 - 132 
Azoxystrobine 769 - 195 Penconazole 1395 - 354 
Boscalide 892 - 226 Prométryne 1380 - 350 
Chloroxuron 437 - 111 Propanil 670 - 170 
Cyanazine 1261 - 320 Propazine 1587 - 403 
Cyproconazole 1356 - 344 Propiconazole 1228 - 312 
Desmétryne 1255 - 319 Propyzamide 974 - 247 
Diméthénamide 1356 - 344 Prosulfocarbe 353 - 90 
Epoxiconazole 1309 - 332 Sébuthylazine 1403 - 356 


Fenpropimorphe 1246 - 316 Tébuconazole 946 - 240 
Hexaconazole 1422 - 361 Terbutryne 1458 - 370 




&RQIRUPpPHQW j OD PpWKRGH SUpVHQWpH FLGHVVXV SHUPHWWDQW GH FDOFXOHU GHV WDX[
G¶pFKDQWLOORQQDJH LQVLWX 5V LQVLWX FDOFXOp GHV32&,6jSDUWLU GHV WDX[G¶pFKDQWLOORQQDJH
GpWHUPLQpVHQODERUDWRLUH5V/DEO¶pWXGHFLDSUqVDSRXUEXWG¶pYDOXHUO¶DSSOLFDELOLWpGHV5VLQVLWX FDOFXOpV SRXU OD SUpGLFWLRQ GH FRQFHQWUDWLRQV PR\HQQHV UHSUpVHQWDWLYHV GX QLYHDX
UpHOGHFRQWDPLQDWLRQGHGLIIpUHQWVPLOLHX[DTXDWLTXHV
&HWWH YDOLGDWLRQ FRQVLVWH j FRPSDUHU OHV FRQFHQWUDWLRQV GH SHVWLFLGHV PHVXUpHV YLD OD
PpWKRGHG¶pFKDQWLOORQQDJHSRQFWXHO GDQVXQHHDXGHVXUIDFH VLWHGX/H]HW VRXWHUUDLQH
VLWH GH O¶$ULqJH DX[ FRQFHQWUDWLRQV LQWpJUpHV &WZD FDOFXOpHV YLD OH 32&,6 HQ XWLOLVDQW





&RPPH LO D pWp GpFULW SUpFpGHPPHQW OHV SHVWLFLGHV RQW pWp LGHQWLILpV DX[ WURLV SRLQWV






GpWHUPLQHU OHXUV OLPLWHV G¶DSSOLFDELOLWp VHORQ OHV FRQGLWLRQV G¶H[SRVLWLRQ /H 7DEOHDX
UpVXPHOHVFRQGLWLRQVG¶H[SRVLWLRQGHV32&,6SRXUOHVWURLVSRLQWVGHPHVXUHVRXUFHGX
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3LHUUH%ODQFKH
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GHV WHQHXUV HQ SHVWLFLGHV GDQV OH PLOLHX GXUDQW OD SpULRGH G¶pFKDQWLOORQQDJH /D
FRQFHQWUDWLRQ PR\HQQH GH FKDTXH SHVWLFLGH SRXU OHV GLIIpUHQWV SRLQWV GH PHVXUH HVW
FDOFXOpH HQ SUHQDQW HQ FRPSWH OHV YDOHXUV GHV FRQFHQWUDWLRQV SRQFWXHOOHVPHVXUpHV DX[
GLIIpUHQWHVGDWHVGHODFDPSDJQH
/D FRQFHQWUDWLRQ PR\HQQH PHVXUpH SDU OHV 32&,6 &WZD HVW GpWHUPLQpH j SDUWLU GH ODPDVVHGHO¶DQDO\WH0VH[WUDLWHGHV32&,6jODILQGHODFDPSDJQH
5DSSHO&WZD 0V5V7
3RXU FKDTXH FRPSRVp WURLV YDOHXUV GH FRQFHQWUDWLRQV PR\HQQHV &WZD VHURQW GRQF
FDOFXOpHVjSDUWLUGHV32&,6





















OHVPROpFXOHV TXDQWLILpHV DXPRLQV GHX[ IRLV VXU OHV WURLV pFKDQWLOORQV G¶HDX SUpOHYpV DX
FRXUVGHODFDPSDJQHHWGDQVOHV32&,6
3RXUODVRXUFHGX/H])LJXUHTXHOOHVTXHVRLHQWOHVFRQFHQWUDWLRQVPHVXUpHVYLDOHV5V
LQVLWX PHVXUpVHWFDOFXOpV HOOHVQHSHUPHWWHQW SDVG¶DYRLU XQH LPDJH UHSUpVHQWDWLYHGX
QLYHDXUpHOGHVSHVWLFLGHVGDQVFHPLOLHXYRLUpFKDQWLOORQQDJHSRQFWXHO
/DVRXUFHGX/H]HVWFDUDFWpULVpHSDUXQHYLWHVVHGHFRXUDQWDVVH]LPSRUWDQWHDORUVTXHOHV





3DU FRQWUH O¶XWLOLVDWLRQGHV5V/DEj OD VRXUFHGX/H]SHUPHWG¶REWHQLU GHV UpVXOWDWVDVVH]
VDWLVIDLVDQWVSRXUODPDMRULWpGHVFRPSRVpV
/HV FRQGLWLRQV XWLOLVpHV SRXU OD FDOLEUDWLRQ GHV 32&,6 HQ ODERUDWRLUH pWDQW UHODWLYHPHQW
SURFKHV GH FHOOHV GHV DSSOLFDWLRQV WHUUDLQ QRWDPPHQW SRXU OH QLYHDX GH WXUEXOHQFH
O¶H[WUDSRODWLRQGHV5V/DEHVWDVVH]ERQQHSRXU ODPDMRULWpGHVFRPSRVpVj O¶H[FHSWLRQGH
O¶LPD]DOLO3RXUFHFRPSRVp O¶DSSOLFDWLRQGX5V/DEFRQGXLWjVRXVHVWLPHUG¶XQIDFWHXU OD
FRQFHQWUDWLRQPHVXUpHDORUVTXH OH WDX[G¶pFKDQWLOORQQDJH LQVLWXFDOFXOpSHUPHWGHPLHX[
DSSURFKHUODYDOHXUUpHOOHPHQWPHVXUpH
/DVRXUFHGX/H]HVWXQH[HPSOHjSDUWHQWLqUHGpPRQWUDQWOHVOLPLWHVG¶H[WUDSRODWLRQGHV5V
LQVLWXG¶XQPLOLHXGRQQpjXQDXWUH3RXU OHV VLWHVDPRQW/DYDOHWWHHW3LHUUH%ODQFKH OHV
FRQFHQWUDWLRQVREWHQXHVYLDOHV5V/DELQGLTXHQWTXHO¶XWLOLVDWLRQGX5V/DE32&,6FRQGXLWj
XQHVRXVHVWLPDWLRQGHVFRQFHQWUDWLRQVUpHOOHVPHVXUpHV
8QH H[WUDSRODWLRQ HIILFDFH G¶XQ WDX[ G¶pFKDQWLOORQQDJH QpFHVVLWH GRQF XQH ERQQH




FDOFXOpV VRQW GX PrPH RUGUH GH JUDQGHXU TXH OHV FRQFHQWUDWLRQV PR\HQQHV UpHOOHPHQW
PHVXUpHV
$ILQGHPLHX[FRPSDUHUODILDELOLWpGHV5VLQVLWXPHVXUpVHWFDOFXOpVOHVYDOHXUVGHVpFDUWVUHODWLIVHQWUH OHVFRQFHQWUDWLRQVSUpGLWHVSDU OHV32&,6YLD5V LQVLWXPHVXUpHW5V LQVLWX
FDOFXOp HW OHV FRQFHQWUDWLRQV PR\HQQHV LVVXHV GH O¶pFKDQWLOORQQDJH SRQFWXHO VRQW
UHSRUWpHV7DEOHDX3RXUXQFHUWDLQQRPEUHGHPROpFXOHVFRPPHSDUH[HPSOHO¶DWUD]LQH
ODWHUEXWK\OD]LQHRXOD',$RQREWLHQWDSSUR[LPDWLYHPHQWOHPrPHUpVXOWDWSRXUOHVGHX[5VLQVLWXPHVXUpHWFDOFXOp$ORUVTXHSRXUGHVPROpFXOHVWHOOHVTXHODVLPD]LQHOHGLXURQHW
OH PpWDOD[\O O¶XWLOLVDWLRQ GX 5V LQVLWX FDOFXOp SHUPHW G¶DYRLU XQH PHLOOHXUH HVWLPDWLRQ GHV
FRQFHQWUDWLRQVUpHOOHV
/¶LQFHUWLWXGH VXU OD PHVXUH GH OD FRQFHQWUDWLRQ HVW SDU FRQWUH SOXV LPSRUWDQWH SRXU OH
PpWRODFKORUH ORUVTXHO¶RQDSSOLTXH OH5V LQVLWXFDOFXOp&RPSDUpj O¶XWLOLVDWLRQGX5V LQVLWX
PHVXUp O¶HUUHXU VXU OD FRQFHQWUDWLRQHVWDPSOLILpHG¶XQ IDFWHXU GDQV OH FDVGX5V LQVLWX
FDOFXOpSRXUFHFRPSRVp3DUPL OHVPROpFXOHVPqUHVSRXU OHVTXHOOHV ODFRPSDUDLVRQGHOD
FRQFHQWUDWLRQSUpGLWHHWPHVXUpH HVWSRVVLEOH OHPpWRODFKORUHHVW OHFRPSRVpSRXU OHTXHO
O¶XWLOLVDWLRQGX5VLQVLWXFDOFXOpFRQGXLWjXQHLQFHUWLWXGHSOXVLPSRUWDQWHFRPSDUpDX5VLQ
VLWXPHVXUp'DQVOHFDVGHOD'(7GLVFXWpSUpFpGHPPHQWRQSHXWYRLUTXHO¶XWLOLVDWLRQGX
UDWLR PR\HQ JOREDO VDQV PpWDEROLWHV FRQGXLW j XQ 5V LQVLWX SOXV ILDEOH TXL SHUPHW GH
FDOFXOHUGHIDoRQSOXVSUpFLVHOHVFRQFHQWUDWLRQV
3RXUOHVPROpFXOHVSRXUOHVTXHOOHVDXFXQ5VLQVLWXQ¶DSDVpWpPHVXUpODFRPSDUDLVRQGHV&WZDSUpGLWHVYLDOH5VLQVLWXFDOFXOpHVDYHFOHVFRQFHQWUDWLRQVPR\HQQHVPHVXUpHVjSDUWLU
GH O¶pFKDQWLOORQQDJHSRQFWXHO PRQWUH XQ ERQ UpVXOWDW SRXU OD SURSLFRQD]ROH TXDQWLILpj OD
VWDWLRQ3LHUUH%ODQFKH )LJXUHHW7DEOHDX  DYHFXQpFDUW GH SDU UDSSRUW j OD
YDOHXU PR\HQQH PHVXUpH 1pDQPRLQV SRXU OH WpEXFRQD]ROH OD GLPpWKpQDPLGH HW
O¶DFpWRFKORUHFHWpFDUWHVWSOXV LPSRUWDQW$ILQGHYDOLGHU O¶DSSOLFDWLRQGX5V LQVLWXFDOFXOp










(FKDQWLOORQQDJHSRQFWXHO             
&WZDYLD5VLQVLWXPHVXUpH





(FKDQWLOORQQDJHSRQFWXHO             
&WZDYLD5VLQVLWXPHVXUpH








&RQFHUQDQW OHV HDX[ VRXWHUUDLQHV OD FRPSDUDLVRQ GHV FRQFHQWUDWLRQV PHVXUpHV YLD
O¶pFKDQWLOORQQDJHSRQFWXHOHWFDOFXOpHVYLD OHVGLIIpUHQWVWDX[G¶pFKDQWLOORQQDJHGHV32&,6








 MRXUV DX SRLQW % HW  MRXUV DX SRLQW ' 3RXU FKDTXH FDPSDJQH GHX[ SUpOqYHPHQWV
G¶HDXVRQWUpDOLVpVFRUUHVSRQGDQWUHVSHFWLYHPHQWDX[GDWHVGHGpSORLHPHQWHWGHUHWUDLWGX













0DL3RXU FHVGHX[SRLQWVGHPHVXUH O¶XWLOLVDWLRQGHV5V/DEQHSHUPHWSDVG¶REWHQLU GHVFRQFHQWUDWLRQVILDEOHV2QFRQVWDWHDXFRQWUDLUHXQHVRXVHVWLPDWLRQDVVH]LPSRUWDQWHGX
QLYHDX GH SROOXWLRQ SRXU O¶HQVHPEOH GHV PROpFXOHV /D IDLEOH FLUFXODWLRQ GH O¶HDX
FDUDFWpULVWLTXHGHVFRQGLWLRQVK\GURG\QDPLTXHVHQHDXVRXWHUUDLQHGRLWLQIOXHQFHUGHIDoRQ
QpJDWLYH ODFDSDFLWpG¶pFKDQWLOORQQDJHGX32&,6G¶RO¶LQDGDSWDELOLWpGHV5V/DEFRQVWDWpH
SRXU FHV PLOLHX[ &RQWUDLUHPHQW DX[ 5V/DE O¶XWLOLVDWLRQ GHV WDX[ G¶pFKDQWLOORQQDJH LQVLWX
FRQGXLW j GHV UpVXOWDWV SOXV SUpFLV DYHF XQH ERQQH UHSUpVHQWDWLYLWp REVHUYpH SRXU OD
PDMRULWp GHV FRPSRVpV 3RXU OHV FRPSRVpV GRQW OHV 5V LQVLWXPHVXUpV HW FDOFXOpV VRQW
FRQQXV SDU H[HPSOH O¶DWUD]LQH OD ',$ OD WHUEXWK\OD]LQH HW OH GLXURQ RQ YRLW TXH OHV
FRQFHQWUDWLRQV SUpGLWHV VRQW SOXV SURFKHV GHV YDOHXUV PR\HQQHV LVVXHV GHV PHVXUHV










2Q SHXW QRWHU TXH SRXU OHV FRPSRVpV SRXU OHVTXHOV DXFXQ 5V LQVLWX PHVXUp Q¶HVW
GpWHUPLQpSDUH[HPSOH O¶DFpWRFKORUHHW OHWpEXFRQD]ROH OHVpFDUWVGHFRQFHQWUDWLRQHQWUH







7DEOHDX&RPSDUDLVRQGHVpFDUWVUHODWLIVHQWUH OHV&7:$SDU OHV32&,6YLD5V LQVLWXPHVXUpHWFDOFXOpHW OHVFRQFHQWUDWLRQV
PHVXUpHVYLDO¶pFKDQWLOORQQDJHSRQFWXHOHQ$ULqJHDXSRLQWGHPHVXUH'HW%SRXUODFDPSDJQHGH0DL
0HVXUH &RPSDUDLVRQ ',$ '(7 6LPD]LQH $WUD]LQH 7HUEXWK\OD]LQH 'LXURQ 0pWRODFKORUH '($ $FpWRFKORUH 7pEXFRQD]ROH
3RLQW'
&WZD5VLQVLWXFDOFXOp
(FKDQWLOORQQDJHSRQFWXHO          
&WZD5VLQVLWXPHVXUpH
(FKDQWLOORQQDJHSRQFWXHO          
3RLQW%
&WZD5VLQVLWXFDOFXOp
(FKDQWLOORQQDJHSRQFWXHO          
&WZD5VLQVLWXPHVXUpH




'HIDoRQJpQpUDOHRQSHXWYRLUTXH OHV5VFDOFXOpVSHUPHWWHQWG¶REWHQLUGHV UpVXOWDWV WUqVVDWLVIDLVDQWVSRXU ODPDMRULWpGHVFRPSRVpV0DOJUp OHVIOXFWXDWLRQVLPSRUWDQWHVREVHUYpHV
SRXU FHUWDLQHV PROpFXOHV GDQV OHV HDX[ GH VXUIDFH HW VRXWHUUDLQH OHV FRQFHQWUDWLRQV
SUpGLWHVSDUOHV32&,6YLD5VLQVLWXFDOFXOpVVRQWILDEOHVHWELHQUHSUpVHQWDWLYHVGXQLYHDX
UpHOGHSROOXWLRQSDUOHVSHVWLFLGHV/HVWDX[G¶pFKDQWLOORQQDJHGpWHUPLQpVSRXUOHVHDX[GH


















'DQV FHWWH VHFWLRQ VRQW SUpVHQWpHV OHV GRQQpHV REWHQXHV ORUV GH GLIIpUHQWHV FDPSDJQHV
G¶pFKDQWLOORQQDJHSRXUOHVLWHGHOD*X\DQHGX/H]HWGHO¶$ULqJH/HVUpVXOWDWVGLVFXWpVLFL
SRUWHQWVXUWRXWVXU O¶HIILFDFLWpGHVpFKDQWLOORQQHXUVSDVVLIVHQ WDQWTX¶RXWLOGHVFUHHQLQJ HQ




53 %5*0  D\DQW SRXU REMHFWLI GH ORFDOLVHU GHV ]RQHV SRXYDQW VXELU XQH
SUHVVLRQ GH SROOXDQWV SOXV LPSRUWDQWH TXH G¶DXWUHV V¶DJLVVDQW G¶H[XWRLUH j GHV ]RQHV
DJULFROHV RX SOXV FRQWUDLQWHV SDU O¶XWLOLVDWLRQ GH SK\WRVDQLWDLUHV $ILQ G¶DSSRUWHU SOXV
G¶LQIRUPDWLRQVXUODQDWXUHHWODGLVWULEXWLRQGHVSHVWLFLGHVGDQVFHVPLOLHX[PDLVDXVVLSRXU





GH GpWHFWHU OHV pYHQWXHOV SK\WRVDQLWDLUHV TXL SRXUUDLHQW rWUH DWWULEXpV j XQ UHMHW
H[WpULHXUjOD]RQHpWXGLpHx XQGLVSRVLWLIVLWXpHQDYDOGHFKDTXHVLWHpWXGLpDXQLYHDXGXFRXUVG¶HDXSULQFLSDO





/HV DQDO\VHV GHV pFKDQWLOORQV G¶HDX HW GHV 32&,6 SRXU OH VLWH GH &DFDR UpYqOHQW OD
SUpVHQFH GH  SHVWLFLGHV GRQW  KHUELFLGHV GLXURQ DFpWRFKORUH OLQXURQ PpWRODFKORUH
SURS\]DPLGHHWIRQJLFLGHD]R[\VWURELQH
/H7DEOHDXSUpVHQWH ODUpSDUWLWLRQGHFHVFRPSRVpVDX[GLIIpUHQWVSRLQWVGHPHVXUHHW






FRPSRVpV TXDQWLILpV j &DFDR O¶D]R[\VWURELQH HVW OD VHXOH PROpFXOH LGHQWLILpH DSUqV
O¶pFKDQWLOORQQDJH SRQFWXHO DORUV TXH OHV 32&,6 FRQGXLVHQW j XQ VFUHHQLQJ SOXV HIILFDFH
FRQIRUPpPHQWDXQRPEUHGHFRPSRVpVLGHQWLILpV7DEOHDX
/¶pWXGHGHODGLVWULEXWLRQVSDWLDOHGHVSHVWLFLGHVVXUOHVLWHGH&DFDRSHXWGRQFDLVpPHQWVH





VLWXp HQ DPRQW GHV DIIOXHQWV FDF3 ,O HVW SDU DLOOHXUV UHWURXYp GDQV OHV  VWDWLRQV GH
PHVXUH)LJXUH
/DFRQWULEXWLRQTXDOLWDWLYHGHSHVWLFLGHVGHVGLIIpUHQWVDIIOXHQWVGLIIqUHVHORQOHVPROpFXOHV
3DU H[HPSOH O¶D]R[\VWURELQH OH PpWRODFKORUH HW O¶DFpWRFKORUH VRQW SUpVHQWHV VXU OHV WURLV
DIIOXHQWV WDQGLVTXHG¶DXWUHV VXEVWDQFHVDFWLYHVQHVRQW LGHQWLILpHVTXHVXU O¶XQGHV WURLV
WULEXWDLUHV 3DU H[HPSOH OH OLQXURQ SURYLHQW XQLTXHPHQW GH OD FULTXH *ULIIROHW HW OD
SURS\]DPLGHGHODFULTXH6DLQWH0DULHDORUVTXHVHXOOHGLXURQQ¶HVWUHWURXYpTXHVXUGHX[
GHVWURLVWULEXWDLUHVGHOD&RPWpHQRFFXUUHQFHODFULTXH*ULIIROHWHW6DLQWH0DULH
&HWWHGLVWULEXWLRQ LQpJDOHGDQV OHV WURLVDIIOXHQWV WULEXWDLUHVSHXWrWUH OLpHj O¶DSSOLFDWLRQGH
SURGXLWVSK\WRVDQLWDLUHVGLIIpUHQWVVHORQOHVFXOWXUHVVLWXpHVjSUR[LPLWpGHFHVSHWLWVFRXUV
G¶HDX'¶DXWUHVSKpQRPqQHVSOXVFRPSOH[HVSHXYHQWOLPLWHUO¶DSSRUWGHSHVWLFLGHVGDQVFHV
FRXUVG¶HDXFRPPHSDUH[HPSOH OHVTXDQWLWpVDSSOLTXpV O¶pWDWGX WHUUDLQ SHQWXRXSDV
OHV SKpQRPqQHV GH UpWHQWLRQRX GH GpJUDGDWLRQ VHORQ OHV SURSULpWpV SK\VLFRFKLPLTXHV HW
ELRORJLTXHVGHVVROVFXOWLYpVHWF




&RQFHUQDQW OHPpWRODFKORUHVRQDEVHQFHDXSRLQWDPRQW FDF3HWVDSUpVHQFH DXSRLQW
DYDO FDF3 LQGLTXH XQH SROOXWLRQ GH OD &RPWp HQJHQGUpH SULQFLSDOHPHQW SDU OHV WURLV
DIIOXHQWV
&HSHQGDQW FHUWDLQV FRPSRVpV QH VRQW SDV LGHQWLILpV SDU OH 32&,6 SRVLWLRQQp HQ DYDO
&DF3&HFLSHXWrWUHOLpjXQHWHQHXUSOXVIDLEOHGDQVOD&RPWpGXHVRLWjXQSKpQRPqQH
GHGLOXWLRQ  GHV FRPSRVpV 3RXU OHPpWRODFKORUH FRPSRVpDSSRUWpGDQV OD&RPWpYLD OHV
WURLVDIIOXHQWVLOHVWOHVHXOLGHQWLILpDXSRLQWGHVRUWLHHQDYDOGDQVOD&RPWp)LJXUH(Q
WHUPHV GH VFUHHQLQJ OHV 32&,6 VRQW WUqV SHUIRUPDQWV HQ PDWLqUH G¶LGHQWLILFDWLRQ GHV
SHVWLFLGHVSUpVHQWVGDQVFHPLOLHXHQFRPSDUDLVRQDYHFODPpWKRGHG¶pFKDQWLOORQQDJHTXL
PDOJUp OD IDLEOH IUpTXHQFH G¶pFKDQWLOORQQDJH Q¶D SHUPLV G¶LGHQWLILHU TX¶XQ VHXO FRPSRVp
O¶D]R[\VWURELQH
/¶pWXGHGH ODGLVWULEXWLRQ VSDWLDOHGHVSHVWLFLGHV LGHQWLILpVJUkFHDX[32&,6GpPRQWUH OH
U{OH MRXp SDU OHV DIIOXHQWV DX QLYHDX OHXUV DSSRUWV HQ SHVWLFLGHV GDQV OD &RPWp DYHF





































'LXURQ          
$FpWRFKORUH          
/LQXURQ          
0pWRODFKORUH          
3URS\]DPLGH          














&ULTXHHW VXU OH FULTXRWDIIOXHQW GH O¶$FDURXDQ\ WDQGLV TXH VHXO O¶DFpWRFKORUHHVW SUpVHQW
GDQV OHV WURLV DIIOXHQWV &RPPHSRXU OH VLWHGH&DFDR O¶DFpWRFKORUH HVW OH VHXO FRPSRVp
TXDQWLILpSRXUWRXWHVOHVVWDWLRQVGHPHVXUH
/¶DQDO\VHGX32&,6GpSOR\pHQDYDOGXVLWHMD3DYDO*UDQGH&ULTXHSUpVHQWHXQUpVXOWDW
LQWpUHVVDQW FRQFHUQDQW OHSURSLFRQD]ROH(QHIIHW FHOXLFL HVWTXDQWLILpDXSRLQWDYDOGH OD
*UDQGH &ULTXH MD3 WDQGLVTX¶LO Q¶D pWp LGHQWLILp QL DXSRLQW HQDPRQWGX VLWH MDS QL
GDQV OHV DIIOXHQWV MD3 MD3 MD3 )LJXUH  &HSHQGDQW LO H[LVWH XQ DIIOXHQW GH OD










































$FpWRFKORUH          
0pWRODFKORUH          
'LXURQ          








ODSUpVHQFH GHSHVWLFLGHVGLIIpUHQWVSRXU O¶HQVHPEOHGHVGHX[VLWHV HQJUDQGHPDMRULWp
GHV KHUELFLGHV 3DUPL HX[ GHV VXEVWDQFHV DFWLYHV LQWHUGLWHV G¶XVDJH HQ )UDQFH VRQW
LGHQWLILpHVFRPPHOHGLXURQHWO¶DODFKORUH
3RXU O¶HQVHPEOH GHV PROpFXOHV TXDQWLILpHV VXU OHV GHX[ VLWHV G¶pWXGH OHV UpVXOWDWV RQW
PRQWUpTXH ODPDMRULWpGHVSHVWLFLGHVDSSRUWpVGDQV OHV FRXUVG¶HDXSULQFLSDX[ &RPWpj
&DFDRHW$FDURXDQ\j-DYRXKH\SURYLHQQHQWGHVDIIOXHQWVTXLWUDYHUVHQWWUqVSUREDEOHPHQW
GHV]RQHVLPSDFWpHVSDUGHVSURGXLWVSK\WRVDQLWDLUHV
&RQFHUQDQW O¶DVSHFWVFUHHQLQJ OHV32&,6RQW SHUPLVG¶LGHQWLILHU XQQRPEUHSOXVpOHYpGH
FRPSRVpVSDU UDSSRUWj ODPpWKRGHFODVVLTXHG¶pFKDQWLOORQQDJHGpPRQWUDQW OHXUHIILFDFLWp
















VWDWLRQ 3LHUUH %ODQFKH VRQW SUpVHQWpHV GDQV OH 7DEOHDX  &RPPH SUpFpGHPPHQW OHV
UpVXOWDWVVRQWSUpVHQWpVVRXVIRUPHG¶DQDO\VHTXDOLWDWLYH3RXUFKDTXHSRLQWGHPHVXUHOHV
FRPSRVpV LGHQWLILpV YLD ODPpWKRGHG¶pFKDQWLOORQQDJHSDVVLI 32&,6HW&KHPFDWFKHUDYHF
RX VDQV PHPEUDQH VRQW FRPSDUpV j FHX[ REWHQXV SDU OD PpWKRGH G¶pFKDQWLOORQQDJH
SRQFWXHODILQGHFRPSDUHUHWG¶pYDOXHUOHXUVSHUIRUPDQFHV
/HV UpVXOWDWV GHVDQDO\VHV PRQWUHQW OD SUpVHQFH GH FRPSRVpV UpSDUWLV VXU O¶HQVHPEOH
GHVWURLVSRLQWVGHPHVXUHV/HVFRPSRVpVTXDQWLILpVFRUUHVSRQGHQWHVVHQWLHOOHPHQWjGHV
KHUELFLGHVGHODIDPLOOHGHVWULD]LQHVHWjOHXUVSURGXLWVGHGpJUDGDWLRQDWUD]LQHVLPD]LQH
SURSD]LQH WHUEXWK\OD]LQH WHUEXWU\QH SURPpWU\QH ',$ '($ '(7 GHV FKORURDFpWDQLOLGHV
DODFKORUH PpWRODFKORUH DFpWRFKORUH PpWD]DFKORUH GHV SKpQ\OXUpHV GLXURQ OLQXURQ
FKORUWROXURQ HW GHV IRQJLFLGHV GH OD IDPLOOH GHV WULD]ROHV F\SURFRQD]ROH pSR[LFRQD]ROH
WpEXFRQD]ROH WpWUDFRQD]ROH IOXVLOD]ROH 3RXU OHV WURLV VLWHV OH QRPEUH GH FRPSRVpV
























'($           
'(7           
',$           
'LXURQ           
,PD]DOLO           
0pWDOD[\O           
0pWRODFKORUH           
6LPD]LQH           
7HUEXWK\OD]LQH           
)HQSURSLPRUSKH           
3URFKORUD]H           
$WUD]LQH           
3HQFRQD]ROH           
)OXVLOD]ROH           
7pEXFRQD]ROH           
$]R[\VWURELQH           
$FpWRFKORUH           
&KORUWROXURQ           
'LPpWKpQDPLGH           
3URSLFRQD]ROH           




          


&H UpVXOWDW GpPRQWUH OD FDSDFLWp GH FHV RXWLOV j DPpOLRUHU OD VHQVLELOLWp GH OD PpWKRGH
DQDO\WLTXH SHUPHWWDQW DLQVL XQH PHLOOHXUH LGHQWLILFDWLRQ GHV SHVWLFLGHV SUpVHQWV GDQV OH
PLOLHXDTXDWLTXH
/¶XWLOLVDWLRQGHVpFKDQWLOORQQHXUV SDVVLIV HQ WDQW TX¶RXWLOV GH VFUHHQLQJ SRXU OH GLDJQRVWLF
G¶XQPLOLHXDTXDWLTXHVXVFHSWLEOHG¶rWUHSROOXpSDUOHVSHVWLFLGHVVHPEOHrWUHXQHDSSURFKH
WUqVLQWpUHVVDQWH1pDQPRLQVTXHOTXHVSRLQWVSHUWLQHQWVVRQWjVRXOLJQHU
x /¶XWLOLVDWLRQ GX &KHPFDWFKHU VDQV PHPEUDQH 3(6 &KHPFDWFKHU & SHUPHW GH
TXDQWLILHU XQ QRPEUH SOXV LPSRUWDQW GH FRPSRVpV SDU UDSSRUW j OD FRQILJXUDWLRQ
FRPSUHQDQW XQH PHPEUDQH GH GLIIXVLRQ (Q HIIHW VDQV OD PHPEUDQH 3(6 OD
UpVLVWDQFHjODGLIIXVLRQGHVSHVWLFLGHVYHUVODSKDVHUpFHSWULFHGX&KHPFDWFKHUHVW
PRLQVpOHYpHSHUPHWWDQWDLQVLG¶DFFURLWUHOHIOX[GHVSROOXDQWVYHUVO¶pFKDQWLOORQQHXU










SKDVH VROLGH IRUPpH G¶XQ FRSRO\PqUH '9%1YLQ\OSLUUROLGRQH TXL SULYLOpJLH j OD IRLVGHV
LQWHUDFWLRQVK\GURSKLOHVHWOLSRSKLOHVSHUPHWWDQWG¶pODUJLUOHVSHFWUHG¶DSSOLFDWLRQGX32&,6






(QSUHQDQW HQ FRPSWH OHVTXDQWLWpVGH SHVWLFLGH DFFXPXOpHVGDQV OHV GLIIpUHQWV UpSOLFDWV
GHVpFKDQWLOORQQHXUVSDVVLIVH[SRVpVj ODVRXUFHGX/H]HWj ODVWDWLRQ3LHUUH%ODQFKHRQ
SHXWQRWHUTXHGDQVOHFDVGHV&KHPFDWFKHUVDQVPHPEUDQH3(6)LJXUHHW)LJXUH














&H UpVXOWDW UHVWHVXUSUHQDQWFDUj ODVWDWLRQ3LHUUH%ODQFKH OHV&KHPFDWFKHURQWVXELXQ
SKpQRPqQHGHELRXIRXOLQJVXLWHjXQHQYDVHPHQWGHVFDJHVG¶H[SRVLWLRQ&HSKpQRPqQHD
pWpVXUWRXWREVHUYpSRXUOHVGHX[FRQILJXUDWLRQVGH&KHPFDWFKHUDYHFHWVDQVPHPEUDQH







(Q REVHUYDQW OHV TXDQWLWpV GH SHVWLFLGHV DFFXPXOpHV GDQV OHV GLIIpUHQWV UpSOLFDWV GH
&KHPFDWFKHUDYHFHWVDQVPHPEUDQHRQV¶DSHUoRLWTX¶LO\DXQHGLIIpUHQFHFRQVLGpUDEOH
HQWUHOHVPDVVHVDFFXPXOpHVGDQVOHVUpSOLFDWV
3DU H[HPSOH SDUPL OHV &KHPFDWFKHU &3(6 GpSOR\pV HQ WULSOLFDW j OD VRXUFH GX /H]
)LJXUH  VHXOHPHQW GHX[ pFKDQWLOORQQHXUV RQW SHUPLV GH GpWHFWHU GHV SHVWLFLGHV ELHQ





3RXU OD VWDWLRQ 3LHUUH %ODQFKH )LJXUH  RQ REVHUYH XQH JUDQGH GLVSDULWp SRXU GHV
PROpFXOHV WHOOHVTXH O¶DWUD]LQH OD GLPpWKpQDPLGH OH PpWRODFKORUH RX OD WHUEXWK\OD]LQH OH
SLpJHDJHHVWLGHQWLTXHSRXUOHVGLIIpUHQWVUpSOLFDWVGHFKDTXHFRQILJXUDWLRQGH&KHPFDWFKHU
DORUVTXHSRXUGHVFRPSRVpVFRPPHODVLPD]LQHOHSHQFRQD]ROHRXO¶LPD]DOLOOHSUREOqPH
GH UHSpWDELOLWp HVW j QRXYHDX FRQVWDWp &H FDV D pJDOHPHQW pWp REVHUYp SRXU OHV
&KHPFDWFKHUGpSOR\pVVXUOHVLWHDPRQW/DYDOHWWHDQQH[H
&DVGHV32&,6
/HVFRQFHQWUDWLRQVGHVSHVWLFLGHVGDQV OHVGLIIpUHQWV UpSOLFDWVGX32&,6VRQW UHODWLYHPHQW
VLPLODLUHVSRXU ODPDMRULWpGHVFRPSRVpV VDXIH[FHSWLRQSURFKORUD]HHW IHQSURSLPRUSKH
GpPRQWUDQWXQHERQQH UpSpWDELOLWpGHSLpJHDJHGHVSHVWLFLGHVSDUFHWpFKDQWLOORQQHXUj OD







HQ ODERUDWRLUHGHV32&,6 OD FRXUEH GpFULYDQW OD FLQpWLTXH G¶DFFXPXODWLRQ GXSURFKORUD]H
GDQV OH32&,6DPRQWUp ODSUpVHQFHG¶XQH LPSRUWDQWHSKDVHGH ODWHQFHDYHFXQHDOOXUH
G¶DFFXPXODWLRQFXUYLOLJQHLQGLTXDQWXQHIDLEOHLQWHUDFWLRQDYHFODPHPEUDQH3(6GX32&,6
&KDSLWUH ,9, &RPPH LO D pWp PRQWUp SUpFpGHPPHQW ORUV GH OD FDOLEUDWLRQ LQVLWX OD
FDSDFLWp G¶pFKDQWLOORQQDJH GHV 32&,6 HVW IRUWHPHQW DIIHFWpH SDU OHV FRQGLWLRQV
HQYLURQQHPHQWDOHV DYHF XQ UDSSRUW 5V/DE5V LQVLWX DX PRLQV pJDO j GHX[ ,O HVW GRQF

















DX[ 32&,6 PDLV DXVVL SDU UDSSRUW j OD PpWKRGH G¶pFKDQWLOORQQDJH SRQFWXHO )LJXUH 
HW7DEOHDX













&RQFHUQDQW OD ',$ HW OD '($ OHV H[SpULHQFHV HQ ODERUDWRLUH YDOLGDWLRQ ODERUDWRLUH RQW
SHUPLVGHPHWWUHHQpYLGHQFHODIDLEOHDIILQLWpGHFHVPROpFXOHVSRXUOHV&KHPFDWFKHUDYHF








/¶XWLOLVDWLRQ FRPELQpH GHV pFKDQWLOORQQHXUV SDVVLIV 32&,6 &KHPFDWFKHU &3(6
&KHPFDWFKHU &SHUPHWFODLUHPHQWG¶LGHQWLILHUXQQRPEUHSOXV LPSRUWDQWGHFRPSRVpV
SDU UDSSRUW j OD PpWKRGH FODVVLTXH G¶pFKDQWLOORQQDJH /HXUV H[SRVLWLRQV j GHV SRLQWV GH
PHVXUH FOHIV RQW SHUPLV G¶pWDEOLU XQH SUHPLqUH DQDO\VH GH OD GLVWULEXWLRQ GHV GLIIpUHQWV
SHVWLFLGHVDXQLYHDXGXFRXUVG¶HDXGX/H]
/H7DEOHDX UpVXPH OD UpSDUWLWLRQGHVSHVWLFLGHVTXDQWLILpVj O¶DLGHGHVpFKDQWLOORQQHXUV
SDVVLIV VXU OHV  SRLQWV GH PHVXUHV 3   VRXUFH GX /H] 3   VWDWLRQ 3LHUUH %ODQFKH
3 DPRQW/DYDOHWWHDLQVLTXHOHVPROpFXOHVTXDQWLILpHVYLDO¶pFKDQWLOORQQDJHSRQFWXHODX
SRLQW3DYDO/DYDOHWWH5DSSHORQVTXHOHVpFKDQWLOORQQHXUVSDVVLIVGpSOR\pVVXUFHSRLQW
RQW pWp YDQGDOLVpV HW GRQF DXFXQH GRQQpH QH VHUD IRXUQLH SRXU FH SRLQW YLD OHV
















',$    
'LXURQ    
0pWDOD[\OH    
6LPD]LQH    
'(7    
7HUEXWK\OD]LQH    
3HQFRQD]ROH    
,PD]DOLO    
'($    
0pWRODFKORUH    
)HQSURSLPRUSKH    
3URFKORUD]H    
$WUD]LQH (FKDQWLOORQQDJHSRQFWXHO   
7pEXFRQD]ROH    
$]R[\VWURELQH    
)OXVLOD]ROH  (FKDQWLOORQQDJHSRQFWXHO  
$FpWRFKORUH    
&KORUWROXURQ    
'LPpWKpQDPLGH    
3URSLFRQD]ROH    
&\SURGLQ\O    
3URS\]DPLGH    



















OD'($VRQW UHWURXYpVGDQV O¶HDXGX5K{QHHW OHXUSUpVHQFHHVWDXVVLFRQILUPpHDXSRLQW
DYDO GH /DYDOHWWH &H UpVXOWDW GpPRQWUH HQ SDUWLH OD FRQWULEXWLRQ GH O¶HDX GX 5K{QH j
O¶DSSRUW GH FHVSROOXDQWVGDQV OH/H] /¶DSSRUWVSpFLILTXHGHSHVWLFLGHVGDQV OH/H] YLD OH
FDQDO %5/ FRQFHUQHpJDOHPHQW OD GLPpWKpQDPLGHHW O¶DFpWRFKORUH TXL VRQW DXVVL DQDO\Vp
SDUO¶pFKDQWLOORQQDJHSRQFWXHODXSRLQW3
'H IDoRQ DVVH] VLPLODLUH OH SURSLFRQD]ROH OH FKORUWROXURQ HW OH F\SURGLQ\O VRQW DSSRUWpV
GDQV OH /H] SDU OH FDQDO %5/ j /DYDOHWWH 3DU FRQWUH FHV WURLV FRPSRVpV Q¶RQW SDV pWp
TXDQWLILpVHQDYDOSDUODPpWKRGHG¶pFKDQWLOORQQDJHSRQFWXHO







$X SRLQW ©DPRQW /DYDOHWWHª SRLQW  OH IOXVLOD]ROH Q¶D SDV pWp LGHQWLILp SDU OHV
pFKDQWLOORQQHXUV SDVVLIV DORUV TX¶LO D pWp TXDQWLILp GDQV OHV pFKDQWLOORQV G¶HDX /H
FRPSRUWHPHQW GX IOXVLOD]ROH IDFH DX 32&,6 V¶DSSDUHQWH j FHOXL GpFULW SOXV KDXW SRXU
SURFKORUD]H IDLEOHDIILQLWp HW SKDVHGH ODWHQFH LPSRUWDQWH &H UpVXOWDW PRQWUH OHV OLPLWHV




*UDFH DX FRGpSORLHPHQW GHV pFKDQWLOORQQHXUV 32&,6&KHPFDWFKHU GDQV OH /H] OHV
UpVXOWDWVGXVFUHHQLQJGHVSHVWLFLGHVDQRWDPPHQWSHUPLVG¶pWDEOLUXQGLDJQRVWLFFRQFHUQDQW
OD SUpVHQFH GH SURGXLWV SK\WRVDQLWDLUHV DX QLYHDX GX FDSWDJH G¶HDX GDQV O¶DTXLIqUH
NDUVWLTXH /HV PROpFXOHV SULQFLSDOHPHQW UHWURXYpHV VRQW GHV KHUELFLGHV GH OD IDPLOOH GHV
WULD]LQHVDLQVLTXHOHXUSULQFLSDX[SURGXLWVGHGpJUDGDWLRQVOD',$'($HW'(7
/HV UpVXOWDWV RQW DXVVL SHUPLV G¶LGHQWLILHU XQ DSSRUW LPSRUWDQW GH SHVWLFLGHV GDQV /H] YLD
O¶HDXGX5K{QH
G&RQFOXVLRQ
/¶DSSOLFDELOLWp GHV pFKDQWLOORQQHXUV 32&,6 HW &KHPFDWFKHU SRXU OD VXUYHLOODQFH GHV
UHVVRXUFHVHQHDXDpWppWXGLpHGDQVOHEDVVLQYHUVDQWGX/H]SRXUODSpULRGHGXMXLQDX
 MXLOOHW   MRXUV 'XUDQW FHWWH FDPSDJQH OHV pFKDQWLOORQQHXUV SDVVLIV RQW pWp
GpSOR\pVjGLIIpUHQWVSRLQWVGXEDVVLQDYHFGHVFRQGLWLRQVG¶H[SRVLWLRQELHQVSpFLILTXHV
(Q WHUPHV GH VFUHHQLQJ OHV pFKDQWLOORQQHXUV SDVVLIV RQW PRQWUp GHV UpVXOWDWV WUqV
VDWLVIDLVDQWV FRPSDUpVDX[ GRQQpHV REWHQXHV YLD OD PpWKRGH G¶pFKDQWLOORQQDJH SRQFWXHO
0DOJUpODVXUIDFHG¶pFKDQJHSOXVUpGXLWHGX&KHPFDWFKHUFPSDUUDSSRUWDX32&,6
FPODVpOHFWLYLWpGX&KHPFDWFKHUVDQVPHPEUDQHGHGLIIXVLRQSRXUFHUWDLQVSHVWLFLGHV
HVWPHLOOHXUH FRPSDUpHDX[32&,6GpPRQWUDQW O¶LPSRUWDQFHG¶XQ FRGpSORLHPHQW32&,6
&KHPFDWFKHU&SRXUGLDJQRVWLTXHUODSUpVHQFHGHSHVWLFLGHVGDQVXQHPDVVHG¶HDX,OD
DXVVL pWp FRQVWDWp TXH OD UpSpWDELOLWpGHSLpJHDJHGHV SHVWLFLGHVSDU OHV 32&,6 HVW ELHQ
PHLOOHXUHTXHFHOOHGHV&KHPFDWFKHULQGLTXDQWTXHSRXUXQHDQDO\VHTXDQWLWDWLYHOH32&,6















GH PHVXUH OH UpVXOWDW REWHQX JUkFH j O¶pFKDQWLOORQQDJH SDVVLI HVW FRPSDUp j FHOXL GH
O¶pFKDQWLOORQQDJH SRQFWXHO DILQ GH FRPSDUHU O¶HIILFDFLWp GHV GHX[ PpWKRGHV HQ WHUPHV
G¶LGHQWLILFDWLRQGHVSHVWLFLGHVHQHDXVRXWHUUDLQH
/HV FRPSRVpV LGHQWLILpV FRUUHVSRQGHQWHVVHQWLHOOHPHQWjGHVKHUELFLGHVGH OD IDPLOOHGHV
WULD]LQHV HW j OHXUV SURGXLWV GH GpJUDGDWLRQ DWUD]LQH VLPD]LQH SURSD]LQH WHUEXWK\OD]LQH
WHUEXWU\QH SURPpWU\QH ',$ '($ '(7 GHV FKORURDFpWDQLOLGHV DODFKORUH PpWRODFKORUH
DFpWRFKORUHPpWD]DFKORUHGHVSKpQ\OXUpHVGLXURQOLQXURQFKORUWROXURQHWGHVIRQJLFLGHV












/DFRPSDUDLVRQGHV UpVXOWDWV LVVXVGHV GHX[ PpWKRGHVG¶pFKDQWLOORQQDJH PRQWUH TXH OHV
32&,6 SHUPHWWHQW GH TXDQWLILHU XQ QRPEUH SOXV pOHYp GH FRPSRVpV HW SDU FRQVpTXHQW
G¶DYRLUXQH LPDJHSOXV UHSUpVHQWDWLYHGHVSHVWLFLGHV UpHOOHPHQWSUpVHQWVGDQV OHVPDVVHV
G¶HDXVRXWHUUDLQH&HUpVXOWDWHVWV\VWpPDWLTXHSRXUOHVFLQTSRLQWVGHPHVXUH
,O HVW WRXWHIRLV LQWpUHVVDQW GHQRWHU TXH GDQV OH SLp]RPqWUH % OH OLQXURQ O¶DODFKORUH HW OH
IOXVLOD]ROHVRQWTXDQWLILpVGDQVOHVpFKDQWLOORQVG¶HDXDORUVTXHOHVTXDQWLWpVSLpJpHVSDUOHV
32&,6VRQWWUqVIDLEOHVOHXUTXDQWLILFDWLRQYLDO¶83/&06Q¶pWDLWGRQFSDVSRVVLEOH





7DEOHDX  &RPSDUDLVRQ GHV UpVXOWDWV G¶DQDO\VH TXDOLWDWLYH GHV FRPSRVpV GDQV OHV pFKDQWLOORQV G¶HDX HW OHV pFKDQWLOORQQHXUV
SDVVLIVFDVGHO¶$ULqJH
0ROpFXOHVTXDQWLILpHV
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7HUEXWU\QH          
)OXVLOD]ROH          
/LQXURQ          
$ODFKORUH          
,PD]DPpWKDEHQ]
PpWK\O          
0pWD]DFKORUH          
$FpWRFKORUH          
&\SURFRQD]ROH          
(SR[LFRQD]ROH          
7pEXFRQD]ROH          
7HWUDFRQD]ROH          
&RPSRVpVLGHQWLILpV          


/HQRPEUH WUqV UpGXLWGHSUpOqYHPHQWG¶HDXSRXU FKDTXHFDPSDJQH Q QHSHUPHWSDV




FRQFHQWUDWLRQV UHVSHFWLYHVGHQJ/ HW QJ/ &HSHQGDQW OHV
UpVXOWDWV HQ ODERUDWRLUH RQW PRQWUp TXH O¶DFFXPXODWLRQ GH FH FRPSRVp GDQV OH 32&,6 VH
FDUDFWpULVHSDUXQHSKDVHGHODWHQFHTXLGpPRQWUH ODIDLEOHDIILQLWpGHFHFRPSRVpSRXU OD
PHPEUDQHHQ3(6TXLFRPSRVHO¶pFKDQWLOORQQHXU/DSUpVHQFHGHFHVFRPSRVpVjGHWUqV
IDLEOHV FRQFHQWUDWLRQVGDQV ODPDVVHG¶HDX FRXSOpHSUREDEOHPHQWjXQH IDLEOH FLUFXODWLRQ
G¶HDXSRXUUDLHQWFRQWULEXHUjUHWDUGHUOHSLpJHDJHGHFHFRPSRVpSDUOH32&,6
$XSLp]RPqWUH'RQSHXWQRWHUTXHOHPpWD]DFKORUHQ¶DSDVpWpLGHQWLILpYLDOH32&,6DORUV
TX¶LO D pWp TXDQWLILp GDQV OHV pFKDQWLOORQV G¶HDX (Q HIIHW GXUDQW OHV FLQT FDPSDJQHV OH
PpWD]DFKORUHQ¶DpWpTXDQWLILpTX¶XQHIRLVGDQVOHVpFKDQWLOORQVG¶HDXjXQHFRQFHQWUDWLRQ
GH  QJ/ HW FHFL ORUV GX UHWUDLW GHV 32&,6 H[SRVpV GXUDQW OD GHUQLqUH FDPSDJQH
 0DOJUp OH QRPEUH WUqV UpGXLW G¶pFKDQWLOORQV G¶HDX SUpOHYpV SDU FDPSDJQH
Q  LOHVW IRUW SUREDEOHTXHFH FRPSRVpQHVRLW DSSDUXGDQV O¶HDXTXHYHUV OD ILQGH OD
FDPSDJQHFDUDXFXQHWUDFHGHFHFRPSRVpQ¶DpWpUHWURXYpHGDQVOH32&,6&HUpVXOWDWQH





$XFXQH GLIIpUHQFH Q¶HVW FRQVWDWpH VXU OD UpSDUWLWLRQ VSDWLDOH GHV KHUELFLGHV PpWRODFKORUH
DWUD]LQHVLPD]LQHSURSD]LQHDLQVLTXHGHVSURGXLWVGHGpJUDGDWLRQ',$HW'($(QHIIHW
FHV VL[ FRPSRVpV VRQW V\VWpPDWLTXHPHQW UHWURXYpV VXU O¶HQVHPEOH GHV FLQT SRLQWV GH
PHVXUH &HUWDLQV FRPSRVpV QH VRQW UHWURXYpV TXH VXU XQ VHXO SRLQW GH PHVXUH 3DU
H[HPSOH OH PpWDOD[\OH OH GLXURQ OD SURPpWU\QH OD WHUEXWU\QH OD WHUEXWK\OD]LQH HW VRQ









/¶pWXGH GH OD GLVWULEXWLRQ VSDWLDOH GHV SHVWLFLGHV GDQV OHV HDX[ VRXWHUUDLQHV GH OD SODLQH
G¶$ULqJHDpWpLQYHVWLJXpHSHQGDQWODSpULRGHGHPDLjVHSWHPEUH/HV32&,6RQWpWp
PLVHQ°XYUHGDQVFHWWHpWXGHDILQG¶pYDOXHUOHXUSRWHQWLHOHQWHUPHVG¶RXWLOGHGLDJQRVWLFHW
GH VXUYHLOODQFHGH OD TXDOLWp GHV UHVVRXUFHV HQHDX VRXWHUUDLQHV /HV 32&,6 GpSOR\pVj










/¶REMHFWLI GH FH FKDSLWUH HVW GH PRQWUHU G¶XQH SDUW OD YDOLGDWLRQ TXDQWLWDWLYH GHV RXWLOV
G¶pFKDQWLOORQQDJH SDVVLI SDU FRPSDUDLVRQ j O¶pFKDQWLOORQQDJH SRQFWXHO HW G¶DXWUH SDUW GH





OD VRXUFH HW j OD VWDWLRQ GH 3LHUUH %ODQFKH GX FDQDO %5/ DSSRUW GH O¶HDX GX FDQDO j
/DYDOHWWH /¶DQDO\VH TXDOLWDWLYH SUpVHQWpH FLGHVVXV D PLV HQ pYLGHQFH OD SUpVHQFH G¶XQ
FHUWDLQQRPEUHGHSHVWLFLGHV SRXU OHVTXHOV ODFRQQDLVVDQFHGH OHXU FRQFHQWUDWLRQDSSRUWH
SOXVG¶LQIRUPDWLRQVVXUODYXOQpUDELOLWpGHODUHVVRXUFHHQHDX
&HWWH ]RQH G¶pWXGH HVW HQ HIIHW SRWHQWLHOOHPHQW VRXPLVH j GHV SUHVVLRQV DJULFROHV FI
SDUWLHPDWpULHOHWPpWKRGHFKDSLWUH,,9
/¶REMHFWLI HVW G¶pWXGLHU OHV OLPLWHV G¶DSSOLFDELOLWp GHV 32&,6 HW GHV &KHPFDWFKHU HQ WDQW
TX¶RXWLOV G¶DQDO\VH TXDQWLWDWLYH SRXU OD VXUYHLOODQFH GH OD TXDOLWp GHV UHVVRXUFHV HQ HDX
SRWDEOH/DGLVFXVVLRQSRUWHUDQRWDPPHQWVXU ODSHUWLQHQFHGHVGRQQpHVREWHQXHVYLD OHV








OHV UpVXOWDWV GHV FRQFHQWUDWLRQV PHVXUpHV ORUV GHV pFKDQWLOORQQDJHV SRQFWXHOV VRQW
SUpVHQWpV FHX[FL SHUPHWWHQW GH YLVXDOLVHU OHV FRQFHQWUDWLRQV GHV SHVWLFLGHV HQ VRUWLH GH
/DYDOHWWHHWG¶pYDOXHUO¶LPSDFWGHO¶DSSRUWGHVTXDQWLWpVGHSHVWLFLGHVGDQVOH/H]
2QSHXWREVHUYHUTXHSRXU OHV WHQHXUVGHSHVWLFLGHVPHVXUpHVj ODVRXUFHGX/H]TXHOOH
TXHVRLW ODPpWKRGHGHTXDQWLILFDWLRQ pFKDQWLOORQQDJHSRQFWXHO RXSDVVLI OHVQLYHDX[GH
FRQFHQWUDWLRQVQ¶H[FqGHQWSDVQJ/3DUPLOHVFRPSRVpVGRQWOHVFRQFHQWUDWLRQVVRQWOHV
SOXVLPSRUWDQWHVILJXUHQWODWHUEXWK\OD]LQHHWVRQPpWDEROLWHOD'(7
2Q QRWH GDQV OH FDV GH OD ',$ HW OD '($ GHX[ SURGXLWV GH GpJUDGDWLRQ GH O¶DWUD]LQH
KHUELFLGH LQWHUGLW G¶XVDJH GHSXLV  TXH FHV FRPSRVpV VRQW IUpTXHPPHQW UHWURXYpV
GDQVOHVPDVVHVG¶HDXVRXWHUUDLQHTXHOHXUQLYHDXGHFRQFHQWUDWLRQQ¶H[FqGHSDVQJ/




FRPSRVp G DX[ SRPSDJHV LPSRUWDQWV GH O¶HDX DX QLYHDX GH FHWWH VWDWLRQ GH FDSWDJH
1pDQPRLQV OHV FRQFHQWUDWLRQV PHVXUpHV LFL Q¶H[FpGHQW SDV OHV YDOHXUV VHXLOV WROpUDEOHV


SRXU OD SURGXFWLRQ G¶HDX SRWDEOH  µJ/ SDU SHVWLFLGH LQGLYLGXHO 5DSSHORQV TXH O¶HDX
SRPSpH j OD VRXUFH GX /H] HVW HQ SDUWLH FRQGXLWH YHUV XQH VWDWLRQ GH SURGXFWLRQ G¶HDX
SRWDEOHWDQGLVTX¶XQHDXWUHSDUWLHHVWUHVWLWXpHGDQVOH/H]
$XSRLQW DPRQW/DYDOHWWH VLWXpXQSHXSOXVHQDYDO GXSRLQW GH UHVWLWXWLRQGH O¶HDXGH OD
VRXUFH GDQV OH /H] RQ SHXW YRLU TXH OHV FRQFHQWUDWLRQV GH WRXV OHV FRPSRVpV VRQW WUqV




&RQFHUQDQW O¶HDX GX 5K{QH RQ SHXW YRLU TXH PDOJUp O¶DSSRUW GDQV OH /H] G¶XQ FHUWDLQ
QRPEUH GH FRPSRVpV SDU OH FDQDO %5/ OHV FRQFHQWUDWLRQVGHV SHVWLFLGHV VRQW WRXW DXVVL
IDLEOHVQJ/TXHOHVSRLQWVSUpFpGHQWV
0DOJUpO¶DSSRUWGHVSHVWLFLGHVGDQVOH/H]YLDODUHVWLWXWLRQG¶XQHSDUWLHGXGpELWSRPSpHjOD
VRXUFH VRXUFH GX /H] HW O¶HDX GX 5K{QH FDQDO %5/ SRLQW GH PHVXUH VWDWLRQ 3LHUUH
%ODQFKH OHV FRQFHQWUDWLRQVPHVXUpHVj OD VRUWLHGH/DYDOHWWH UHVWHQW WUqV IDLEOHVSRXU OD
PDMRULWp GHV FRPSRVpV QJ/ j O¶H[FHSWLRQ GX PpWRODFKORUH GRQW OHV FRQFHQWUDWLRQV
PR\HQQHVPHVXUpHVVRQWG¶HQYLURQQJ/
&RQFHUQDQW OD YXOQpUDELOLWpGHV UHVVRXUFHVHQHDXHWDX UHJDUGGHFHV UpVXOWDWVRQSHXW
FRQFOXUH TXH O¶LPSDFW GHV SHVWLFLGHV VXU OD TXDOLWp FKLPLTXH GHV PDVVHV G¶HDX HVW
UHODWLYHPHQWIDLEOH
6XLWH DX[ IOXFWXDWLRQV LPSRUWDQWHV GHV FRQFHQWUDWLRQV REVHUYpHV SRXU FHUWDLQV SHVWLFLGHV
















3RXU OHV UpVXOWDWVSUpVHQWpV FLDSUqV OHV&WZDRQWpWp FDOFXOpHVHQXWLOLVDQWG¶XQHSDUW OHVWDX[G¶pFKDQWLOORQQDJHGpWHUPLQpVHQFRQGLWLRQODERUDWRLUHSRXUOHV32&,65V/DE32&,6HW








&HSHQGDQW O¶XWLOLVDWLRQ GHV 5V/DE SHUPHW DXVVL ELHQ SRXU OHV 32&,6 TXH SRXU OHV&KHPFDWFKHU G¶DSSURFKHU GH IDoRQSOXVSUpFLVH OHV FRQFHQWUDWLRQV PHVXUpHV GDQV O¶HDX
PDOJUpOHVIOXFWXDWLRQVREVHUYpHVSRXUFHUWDLQHVPROpFXOHVWHOOHTXHODWHUEXWK\OD]LQH
/DFRPSDUDLVRQHQWUHOHVFRQFHQWUDWLRQVSUpGLWHVSDUOHV32&,6HWOHV&KHPFDWFKHUPRQWUH
TXH OHV YDOHXUV FDOFXOpHV YLD OHV &KHPFDWFKHU VRQW QHWWHPHQW PRLQV SUpFLVHV HW TX¶HQ
WHUPH GH UHSUpVHQWDWLYLWp OHV GRQQpHV FDOFXOpHV YLD OHV 5V/DE GHV 32&,6 VRQW SOXW{W
VDWLVIDLVDQWHV SRXU O¶HQVHPEOH GH FHV PROpFXOHV /D VXUIDFH G¶pFKDQJH GHV 32&,6 pWDQW
SOXVLPSRUWDQWHTXHOHV&KHPFDWFKHUOHVFRQFHQWUDWLRQVFXPXOpHVSDUOHV32&,6VRQWSOXV
pOHYpHVTXHFHOOHVGHV&KHPFDWFKHU
/D FRKpUHQFH GHV UpVXOWDWV SUpGLWV YLD OHV 5V/DE GHV pFKDQWLOORQQHXUV SDVVLIV HVW WUqV








(Q HIIHW OD IDLEOH FLUFXODWLRQ GH O¶HDX FRQVWDWpH SRXU FHV GHX[ VLWHV SHXW H[SOLTXHU OHV
UpVXOWDWVREWHQXV5DSSHORQVTXHODYLWHVVHG¶pFRXOHPHQWHVWUHVSHFWLYHPHQWpJDOHjFPV
DXSRLQWDPRQW/DYDOHWWHHWLQIpULHXUHjFPVjODVWDWLRQ3LHUUH%ODQFKH
3RXU OHV UpSRQVHV REWHQXHV YLD OHV 5V LQVLWX GHV 32&,6 OHV FRQFHQWUDWLRQV SUpGLWHV
VHPEOHQW FRQFRUGHU DYHF OHV PHVXUHV GHV SHVWLFLGHV REWHQXHV YLD OHV pFKDQWLOORQQDJHV
SRQFWXHOVVXUFHVGHX[VLWHV
&HWWHPHLOOHXUHUHSUpVHQWDWLYLWpHVWFHUWDLQHPHQWGXHDX[FRQGLWLRQVVLPLODLUHVGHWXUEXOHQFH




























,O HVW LQWpUHVVDQW GH QRWHU TXH OHV FRQGLWLRQV G¶H[SRVLWLRQ GHV 32&,6 j OD VWDWLRQ 3LHUUH
%ODQFKH VRQW UHODWLYHPHQW SURFKHV GHV FRQGLWLRQV G¶H[SRVLWLRQ UHQFRQWUpHV ORUV GH OD
FDOLEUDWLRQ LQVLWX UpDOLVpHXQSHXSOXVHQDPRQWj ODVWDWLRQ$ULVWLGH'XPRQWj3LFKHJX






VLWX GHV 32&,6 FRQGXLW j XQH ERQQH UHSUpVHQWDWLYLWp GH OD SROOXWLRQ j OD VWDWLRQ 3LHUUH
%ODQFKH HQ SpULRGH HVWLYDOH (Q FRQVLGpUDQW DXVVL OHV FRQFHQWUDWLRQV ILDEOHV FDOFXOpHV j
SDUWLUGHV5V LQVLWXDXSRLQWDPRQW/DYDOHWWHRQSHXWFRQFOXUHjSDUWLUGHFHVUpVXOWDWVj





$ILQ GH GpWHUPLQHU HW GH FRPSDUHU O¶LPSDFW GH OD YLWHVVH GH FLUFXODWLRQ GH O¶HDX VXU OD
FDSDFLWpG¶pFKDQWLOORQQDJHGHV32&,6HWGHV&KHPFDWFKHUXQUDSSRUWGHFRQFHQWUDWLRQHVW
GpWHUPLQp SRXU FKDTXH PROpFXOH j SDUWLU GH OD PR\HQQH GHV FRQFHQWUDWLRQV PHVXUpHV
GXUDQWODFDPSDJQHHWODYDOHXUSUpGLWHYLDO¶pFKDQWLOORQQDJHSDVVLI
3RXU OHV FRPSRVpV TXDQWLILpV SDU OHV &KHPFDWFKHU OH UDSSRUW FRUUHVSRQG SRXU FKDTXH
PROpFXOHDXUDSSRUWHQWUHODFRQFHQWUDWLRQPR\HQQHPHVXUpHGDQVO¶HDXHWODFRQFHQWUDWLRQ
SUpGLWH &WZD YLD OH 5V/DE GX &KHPFDWFKHU 8QH YDOHXU PR\HQQH GX UDSSRUW HVW HQVXLWH
GpWHUPLQpH SRXU OH &KHPFDWFKHU j SDUWLU GHV YDOHXUV LQGLYLGXHOOHV FDOFXOpHV SRXU OHV
GLIIpUHQWVFRPSRVpVLGHQWLILpV
3RXU OHV32&,6pWDQWGRQQpTX¶RQGLVSRVHGHV5V/DEHWGHV5V LQVLWX OHPrPHH[HUFLFHHVW IDLW SRXU OHV FRPSRVpV TXDQWLILpV SDU OHV 32&,6 HW GHX[ UDWLRV PR\HQV 32&,6 VRQW
GpWHUPLQpVSRXUFKDTXHVLWHGHPHVXUH
/¶REMHFWLIHVWGHFRPSDUHUSRXUFKDTXHVLWHVLOHUDWLRGHVYLWHVVHVG¶pFRXOHPHQWFRUUHVSRQG
DX[ UDWLRVPR\HQVGpWHUPLQpV6LGHV YDOHXUV VLPLODLUHV VRQW WURXYpHVDORUV FHFL LPSOLTXH
TXHO¶H[WUDSRODWLRQGHVWDX[G¶pFKDQWLOORQQDJHG¶XQVLWHjXQDXWUHSHXWrWUHDMXVWpHjO¶DLGH
G¶XQ IDFWHXU FRUUHFWLI FRUUHVSRQGDQW j OD YDOHXUGX UDWLR GHV YLWHVVHVGH FRXUDQWHQWUH OHV
GHX[PLOLHX[
5DSSHORQVTX¶j OD VWDWLRQ3LHUUH%ODQFKH OD YLWHVVHG¶pFRXOHPHQWQ¶DSDVpWpPHVXUpHj
FDXVH GHV OLPLWHV GH PHVXUH GX FRXUDQWRPqWUH 3DU FRQVpTXHQW SRXU FH VLWH OD YLWHVVH



















6RXUFHGX/H]    
$PRQW/DYDOHWWH    




/H] R OH UDSSRUW GH YLWHVVH G¶H[SRVLWLRQ VRXV FRQGLWLRQ ODERUDWRLUH HW LQVLWX HVW OH SOXV
IDLEOHXQUDSSRUWGHFRQFHQWUDWLRQG¶RUGUHHQWUH OHVYDOHXUVUpHOOHVPHVXUpHVHW OHV&WZD
&H UpVXOWDW LQGLTXH O¶LQIOXHQFH LPSRUWDQWH GH O¶K\GURG\QDPLTXH VXU OD FDSDFLWp
G¶pFKDQWLOORQQDJHGX32&,6
8Q UpVXOWDW LGHQWLTXHHVWREWHQXSRXU OH&KHPFDWFKHUPRQWUDQWTX¶LOQ¶HVWSDUFRQVpTXHQW
SDUSRVVLEOHGHFRUULJHUOHV5V/DESRXUXQHDSSOLFDWLRQLQVLWXYLDXQHFRUUHFWLRQEDVpHVXUXQVLPSOHUDSSRUWGHVYLWHVVHVHQWUHOHVGHX[PLOLHX[
(QREVHUYDQW OHVUDSSRUWVGHVFRQFHQWUDWLRQVGpWHUPLQpHVDYHFOHV5V LQVLWX32&,6HW OHV
YDOHXUVPHVXUpHV7DEOHDXRQV¶DSHUoRLWTXHSRXUODVWDWLRQ3LHUUH%ODQFKHHWOHSRLQW
DPRQW/DYDOHWWHOHVUDSSRUWVREWHQXVVRQWLGHQWLTXHV
1RWRQV TXH OHV UDSSRUWV GH YLWHVVH VRQW FDOFXOpV HQ FRQVLGpUDQW OD YLWHVVH GH FLUFXODWLRQ
PHVXUpHORUVGHODFDOLEUDWLRQLQVLWXFPVHWGRQFOHUDSSRUWGHYLWHVVHFDOFXOpSRXUOD
VWDWLRQ3LHUUH%ODQFKHHVWpJDOj
3RXU ODVRXUFHGX/H] R OH IDFWHXUYLWHVVHHVWSOXV LPSRUWDQWRQQRWHTXH OH UDSSRUWGH























OHSRPSDJHG¶HDXGHODQDSSHNDUVWLTXHHW O¶HDXGX5K{QHDSSRUWpHSDU OHFDQDO%5/ OHV
FRQFHQWUDWLRQVGHSHVWLFLGHVPHVXUpHVGDQVOH/H]UHVWHQWWUqVIDLEOHV
&RQFHUQDQW O¶XWLOLVDWLRQ GHV pFKDQWLOORQQHXUV SDVVLIV HQ WDQW TX¶RXWLOV TXDQWLWDWLIV SRXU OD
GpWHUPLQDWLRQ GHV FRQFHQWUDWLRQV PR\HQQHV GHV SHVWLFLGHV GDQV OHV HDX[ OHV UpVXOWDWV
PRQWUHQWHQJpQpUDOTXHO¶DSSOLFDELOLWpGHVWDX[G¶pFKDQWLOORQQDJHGpWHUPLQpVHQODERUDWRLUH




&HWWH pWXGH GpPRQWUH TXH O¶LQIOXHQFH GH OD WXUEXOHQFH GX PLOLHX G¶H[SRVLWLRQ YLWHVVH GH
FLUFXODWLRQGH O¶HDXVXU ODFDSDFLWpG¶pFKDQWLOORQQDJHGX32&,6HWGHV&KHPFDWFKHUDXQ
LPSDFWQRQQpJOLJHDEOHHWTX¶LOQ¶HVWSDVSRVVLEOHG¶H[WUDSROHUDYHFMXVWHVVHGHV5V/DEHQ
VHEDVDQWXQLTXHPHQWVXUXQIDFWHXUFRUUHFWLI IDLVDQW LQWHUYHQLUGHV UDSSRUWVGHYLWHVVHGH
FLUFXODWLRQG¶HDX
/¶XWLOLVDWLRQGHVWDX[G¶pFKDQWLOORQQDJH LQVLWXGHV32&,6GpWHUPLQpV ORUVGH ODFDOLEUDWLRQ







HQ FRPSDUDLVRQj ODPpWKRGHFODVVLTXHG¶pFKDQWLOORQQDJHHW FHVpFKDQWLOORQQHXUVSDVVLIV




$ILQ G¶pYDOXHU OD FDSDFLWp GHV 32&,6 SRXU OD VXUYHLOODQFH j ORQJ WHUPH GX QLYHDX GH





IDLWj ODGDWHGH UHWUDLWGH O¶pFKDQWLOORQQHXU$LQVL O¶pYROXWLRQGHVFRQFHQWUDWLRQVPR\HQQHV
PHVXUpHV SDU OHV 32&,6 GH PDL j VHSWHPEUH HVW FRPSDUpH j O¶pYROXWLRQ WHPSRUHOOH GHV
FRQFHQWUDWLRQVPHVXUpHVYLDODPpWKRGHG¶pFKDQWLOORQQDJHSRQFWXHOSRXUODPrPHSpULRGH















'DQV OH FDV GHV WULD]LQHV LGHQWLILpHV DX[ SRLQWV $ ' ( & RQ SHXW YRLU TXH SRXU OHV
PROpFXOHV PqUHV O¶DWUD]LQH )LJXUH  HW OD VLPD]LQH DQQH[H  OHV FRQFHQWUDWLRQV
PHVXUpHVVRQWUHODWLYHPHQWIDLEOHVµJ/HWIOXFWXHQWSHXDYHFOHWHPSVjO¶H[FHSWLRQ
GXSRLQW'SRXUOHTXHORQQRWHGHVYDULDWLRQVSOXVLPSRUWDQWHVHQWUHMXLQHWMXLOOHW
5DSSHORQV TXH O¶XVDJH GH O¶DWUD]LQH D pWp LQWHUGLW HQ )UDQFH GHSXLV O¶DQQpH  VD
SUpVHQFHHQFRUHGpFHOpHGDQVOHVHDX[VRXWHUUDLQHVHVWXQHSUHXYHGHVDUpPDQHQFHGXH
jXQHGpJUDGDWLRQ OHQWHGHFHFRPSRVpGDQV OHPLOLHXQDWXUHO/DIOXFWXDWLRQGH O¶DWUD]LQH




2QSHXWDXVVLQRWHUTXHOHVSURILOVGHV&WZDGHO¶DWUD]LQHHWGHODVLPD]LQHGpWHUPLQpVSDUOHV32&,6 DX[ GLIIpUHQWV SRLQWV G¶HDX FRUUHVSRQGHQW j FHX[ GpFULWV YLD O¶pFKDQWLOORQQDJH
SRQFWXHO HW TXH OHV UpVXOWDWV GHV &WZD YLD OHV 5V LQVLWX VRQW SOXV UHSUpVHQWDWLIV TXH OHV
GRQQpHVREWHQXHVDYHFOHV5V/DEHWFHFLTXHOOHTXHVRLW ODSpULRGHG¶pFKDQWLOORQQDJH(QHIIHW RQ FRQVWDWH TXH O¶XWLOLVDWLRQ GHV 5V/DE FRQGXLW j VRXVHVWLPHU OHV FRQFHQWUDWLRQV
UpHOOHV PHVXUpHVGDQV OHVpFKDQWLOORQVG¶HDX HW FH UpVXOWDW HVW V\VWpPDWLTXH TXHOOHV TXH
VRLHQW OHVPROpFXOHVHW OHVSRLQWVGHPHVXUH(WDQWGRQQp OHV IDLEOHV FLUFXODWLRQVGH O¶HDX
JpQpUDOHPHQW FRQVWDWpHV GDQV OHV HDX[ VRXWHUUDLQHV GH O¶RUGUH GX PqWUH SDU MRXU
O¶XWLOLVDWLRQ G¶XQ 5V/DE GpWHUPLQp j XQH YLWHVVH GH FRXUDQW LPSRUWDQWH  FPV HVW
LQDGDSWpH

3RXU OHVGHX[SURGXLWVGHGpJUDGDWLRQGH O¶DWUD]LQH OD'($)LJXUHHW OD',$ DQQH[H




SOXV LPSRUWDQWHV TXH OD ',$ (WDQW GRQQpTXH OHV SURFHVVXV GHGpJUDGDWLRQGH O¶DWUD]LQH
GDQV OH PLOLHX QDWXUHO FRQGXLVHQW GH IDoRQ SUpSRQGpUDQWH j OD IRUPDWLRQ GH OD '($ XQH
WHQHXU SOXV LPSRUWDQWH GH FHWWH PROpFXOH HVW MXVWLILpH 7RXW FRPPH O¶DWUD]LQH OD
FRQFHQWUDWLRQODSOXVpOHYpHSRXUOD'($DpWpPHVXUpHDXSRLQW'

(Q FH TXL FRQFHUQH OD UHSUpVHQWDWLYLWp GHV GRQQpHV IRXUQLHV SDU OHV 32&,6 SRXU FHV
PROpFXOHVRQSHXWFRQVWDWHUG¶XQHPDQLqUHJpQpUDOHTXHG¶XQVLWHjXQDXWUHOHVUpVXOWDWV
REWHQXV YLD OHV 5V LQVLWX VRQW FRKpUHQWV HW FRPSDUDEOHV DX[ FRQFHQWUDWLRQV LVVXHV GH
O¶pFKDQWLOORQQDJHSRQFWXHO
2QSHXWYRLUTX¶DXSRLQW( O¶XWLOLVDWLRQGHV5V LQVLWXSHUPHWG¶REWHQLUGHV UpVXOWDWVILDEOHV
SRXUOHVFDPSDJQHVGHPDLHWMXLQSpULRGHGXUDQWODTXHOOHOHVFRQFHQWUDWLRQVGHVSULQFLSDX[







$X FRXUV GH FHWWH WURLVLqPH FDPSDJQH RQ D FRQVWDWp XQH YDULDWLRQ G¶HQYLURQ  GH OD
FRQFHQWUDWLRQ PHVXUpHGDQV O¶HDX GpPRQWUDQW XQH GpFURLVVDQFH DVVH] LPSRUWDQWH ,O HVW
FHSHQGDQW IRUW SUREDEOHTX¶HQWUH OH GpEXW HW OD ILQ GH OD FDPSDJQH LO \ DLW HXXQSLF GH
SROOXWLRQ UHODWLYHPHQW LPSRUWDQW TXL HVW SDVVp LQDSHUoX pWDQW GRQQp OD IDLEOH IUpTXHQFH
G¶pFKDQWLOORQQDJH3DUFRQVpTXHQWOHSURILOGHFRQFHQWUDWLRQPHVXUpHHVWLQFRPSOHWFHTXL
UHQGGLIILFLOHODFRPSDUDLVRQGHVGRQQpHVREWHQXVYLDOHVGHX[PpWKRGHVG¶pFKDQWLOORQQDJH














$X SRLQW $ SDU H[HPSOH pWDQW GRQQp OHV IOXFWXDWLRQV LPSRUWDQWHV GX PpWRODFKORUH LO HVW
SUREDEOH TX¶j FDXVHG¶XQ IDLEOHQRPEUHGHSUpOqYHPHQWG¶HDX OH YUDL SLFGHSROOXWLRQVRLW
SDVVp LQDSHUoX HW TXH FH SLF VRLW ODUJHPHQW VXSpULHXU j  J/ 'DQV FH FDV OD
FRQFHQWUDWLRQGXPpWRODFKORUHPHVXUpHYHUV ODILQGHODSUHPLqUHFDPSDJQHJ/ OH




/HV 32&,6 SHUPHWWUDLW SDU FRQVpTXHQW G¶DYRLU XQH LPDJH EHDXFRXS SOXV SUpFLVH GH
O¶pYROXWLRQGHODG\QDPLTXHGHVSHVWLFLGHVGDQVOHVHDX[VRXWHUUDLQHV
/HV&WZDFDOFXOpHVDYHFOHV5VLQVLWXVRQWSOXVILDEOHVTXHOTXHVRLWOHVLWHGpPRQWUDQWXQH





























pWDQWGRQQp OH IDLEOHQRPEUHGHGRQQpHVVXU FHVRXWLOVGDQVFHVPLOLHX[ FRPSOH[HVHW OD





5V LQVLWX HW 5V/DE DXJPHQWHQW HQ IRQFWLRQ GX WHPSV 7DEOHDX  &H UpVXOWDW HVW XQH[HPSOH W\SLTXH GH O¶LPSDFW GHV FRQGLWLRQV K\GURG\QDPLTXHV VXU O¶pFKDQWLOORQQDJH SDVVLI
6HORQ FH UpVXOWDW LO VHPEOHUDLW TXH OD YLWHVVH GH FLUFXODWLRQ DX SRLQW % GpFURLW GH IDoRQ
FRQWLQXHGHMXLOOHWjVHSWHPEUHGLPLQXDQWDLQVLODGLIIXVLRQGHFHWWHPROpFXOHGDQVOH32&,6
/DFRPSDUDLVRQGHFHVUpVXOWDWVVHPEOH LQGLTXHUTX¶XQHYDULDWLRQGHODFLUFXODWLRQGHO¶HDX
REVHUYpH GDQV XQH HDX VRXWHUUDLQH SHXW DYRLU XQH LQIOXHQFH QRQQpJOLJHDEOH VXU OD
UHSUpVHQWDWLYLWpGHVFRQFHQWUDWLRQVSUpGLWHVYLDOH32&,6
,OVHUDLWDXVVLLQWpUHVVDQWG¶pYDOXHUO¶LQIOXHQFHGHODFLUFXODWLRQGHO¶HDXVHQVHWYLWHVVHVXU
OD FDSDFLWpG¶pFKDQWLOORQQDJHGX32&,6 VRXV GHV FRQGLWLRQV VLPXODQW O¶H[SRVLWLRQ HQ HDX

























6L[ FRPSRVpV RQW pWp TXDQWLILpV DX[ SRLQWV & O¶DWUD]LQH OD VLPD]LQH OD '($ OD ',$ OD
SURSD]LQHHWOHPpWRODFKORUH
/DGLVWULEXWLRQGHVSHVWLFLGHVGDQV ODFRORQQHG¶HDXHW OHXUpYROXWLRQHQIRQFWLRQGX WHPSV
VRQWSUpVHQWpHV)LJXUHHW)LJXUH



























j GHV QLYHDX[ WUqV pOHYpV SDU H[HPSOH OH PpWRODFKORUH TXDQWLILp j GHV FRQFHQWUDWLRQV
VXSpULHXUHVjJ/GDQVGHX[HDX[VRXWHUUDLQHVGHVEDVVHVWHUUDVVHV
/DFRQWDPLQDWLRQSDU OD'($HVWSOXV LPSRUWDQWHFRPSDUpHDX[DXWUHVWULD]LQHV OHVSRLQWV
GH PHVXUHV $ HW ' VLWXpV GDQV OHV EDVVHV WHUUDVVHV pWDQW OHV SOXV FRQFHUQpV DYHF GHV
FRQFHQWUDWLRQVVXSpULHXUHVjJ/
0DOJUp OH PDQTXH G¶LQIRUPDWLRQ VXU OHV FRQGLWLRQV K\GURJpRORJLTXHV GHV PLOLHX[
G¶H[SRVLWLRQ OHV32&,6RQWGpPRQWUp OHXUHIILFDFLWpSRXUHVWLPHU OHVQLYHDX[GHSHVWLFLGHV
VXUGLIIpUHQWVSRLQWVG¶HDX
/¶DSSOLFDELOLWp GHV 5V LQVLWX SRXU OH VXLYL WHPSRUHO GH OD FRQWDPLQDWLRQ D SUpVHQWp HQJpQpUDOGHVUpVXOWDWVSOXW{WVDWLVIDLVDQWVHQWHUPHGHUHSUpVHQWDWLYLWpGHV&WZD
/¶H[WUDSRODWLRQ GHV5V LQVLWX GpWHUPLQpV GDQV O¶HDX GH VXUIDFH UHVWH DSSOLFDEOHDX[HDX[








&HWWH WKqVH D DERUGp GLIIpUHQWV DVSHFWVOLpV j OD FDOLEUDWLRQ GHV pFKDQWLOORQQHXUV SDVVLIV
32&,6 HW &KHPFDWFKHU QRQ VHXOHPHQW HQ ODERUDWRLUH VRXV FRQGLWLRQV FRQWU{OpHV PDLV
pJDOHPHQW HQ FRQGLWLRQ UpHOOHV /D YDOLGDWLRQ HQ ODERUDWRLUH D pWp FRQGXLWH VXU XQ SLORWH
IRQFWLRQQDQW HQ IOX[ FRQWLQX HW pJDOHPHQW HQ FRQGLWLRQV QRQ UHQRXYHOpHV &HV UpVXOWDWV
SHUPHWWHQW G¶DERUGHU OHV SHUIRUPDQFHV GH FHV pFKDQWLOORQQHXUV HQ SUHQDQW HQ FRPSWH
GLIIpUHQWVIDFWHXUVLQIOXHQoDQWOHXUFDSDFLWpG¶pFKDQWLOORQQDJHWXUEXOHQFHPDWULFHDTXHXVH
WHPSpUDWXUH«&HWWHDSSURFKH LQWpJUDQW OHVFRQGLWLRQVG¶H[SRVLWLRQSRXU ODGpWHUPLQDWLRQ
GHV WDX[ G¶pFKDQWLOORQQDJH HVW WRXW j IDLW  LQWpUHVVDQWH HW DSSRUWH j OD FRPPXQDXWp
VFLHQWLILTXH WUDYDLOODQW VXU FHV RXWLOV GH QRXYHOOHV FRQQDLVVDQFHV HW GRQQpHV H[SORLWDEOHV
GDQVGHIXWXUHVDSSOLFDWLRQVHQYLURQQHPHQWDOHVQRWDPPHQWGDQVOHFDGUHGHODVXUYHLOODQFH
GHV PDVVHV G¶HDX HDX[ GH VXUIDFH HDX[ VRXWHUUDLQHV SRWHQWLHOOHPHQW LPSDFWpHV SDU OD
SUpVHQFHGHSHVWLFLGHVSRODLUHV WRXMRXUVSOXVQRPEUHX[ ,O IDXWQRWHUTXH OD FDOLEUDWLRQHQ












TXHSRXUGHVPROpFXOHV WUqVK\GURSKLOHV GRQW OH/RJ.RZ HVW FRPSULVHQWUH HW O¶DGVRUEDQW 6'%536 SUpVHQWH XQH PHLOOHXUH DIILQLWp SDU UDSSRUW j OD SKDVH & pWDQW
GRQQpTXHVDVWUXFWXUHSRO\PpULTXHFRPSUHQGGHVVLWHVIDYRULVDQWGHVLQWHUDFWLRQVGHW\SH
K\GURSKLOHVSRXUFHWWHFODVVHGHPROpFXOHV




VHORQ OH FDUDFWqUH K\GURSKLOH GH OD PROpFXOH FLEOH j pFKDQWLOORQQHU HW DLQVL SHUPHW
G¶DPpOLRUHUODVHQVLELOLWpGHODPpWKRGHDQDO\WLTXH

/HV HVVDLV GH FDOLEUDWLRQ HQ ODERUDWRLUH RQW SRUWp VXU OHV &KHPFDWFKHU ©SUHPLqUH
JpQpUDWLRQªpTXLSpVGHODSKDVH&HWG¶XQHPHPEUDQHGHGLIIXVLRQHQ3(6P
/D VpOHFWLRQ GH FHWWH SKDVH FRPPH SKDVH UpFHSWULFH HVW MXVWLILpH SDU OD QpFHVVLWp GH
FRPSDUHU GHX[ PpWKRGHV GH FDOLEUDWLRQ O¶XQH SRUWDQW VXU XQ V\VWqPH RXYHUW DYHF
UHQRXYHOOHPHQWGHO¶HDXH[SRVLWLRQjpFKHOOHSLORWHHWIRQFWLRQQHPHQWHQIOX[FRQWLQXHW OD












XQH SKDVH GH ODWHQFH GH O¶RUGUH GH  MRXUV ,O HVW LQGLTXp GDQV OD OLWWpUDWXUH TXH FH
SKpQRPqQH HVW GX j XQH IRUWH UpWHQWLRQ GH FHV FRPSRVpV SDU OD PHPEUDQH 3(6
9HUPHLUVVHQ HW DO  +DUPDQ HW DO  &H UpVXOWDW LQGLTXH TXH OHV &KHPFDWFKHU
pTXLSpVG¶XQHPHPEUDQHGHGLIIXVLRQQHVRQWSDVDGDSWpVSRXU ODGpWHFWLRQ UDSLGHG¶XQH





SRXU  PROpFXOHV /HV YDOHXUV REWHQXHV VRQW VXSpULHXUHV j  P/M j O¶H[FHSWLRQ GH
FHUWDLQHV PROpFXOHV WUqV K\GURSKLOHV WHOOHV TXH OD '($/RJ .RZ  HW OH IOD]DVXOIXURQ
/RJ.RZ TXLSUpVHQWHXQ5VGHP/M
/HV GRQQpHV REWHQXHV VRQW GLIILFLOHPHQW FRPSDUDEOHV DX[ YDOHXUV WURXYpHV GDQV OD
OLWWpUDWXUHFRPSWHGHWHQXGHODJUDQGHKpWpURJpQpLWpGHVFRQGLWLRQVH[SpULPHQWDOHVORUVGH
GH OD FDOLEUDWLRQ &HSHQGDQW OHV 5V GpWHUPLQpVGDQV FHWWHpWXGH VRQWGH PrPH RUGUHGH
JUDQGHXU TXH FHX[ SUpVHQWpV GDQV OD OLWWpUDWXUH 3DU DLOOHXUV QRWUH pWXGH DSSRUWH GHV
GRQQpHVVXSSOpPHQWDLUHVGH5VMXVTXHOjLQH[LVWDQWHVSHUPHWWDQWG¶pODUJLU O¶DSSOLFDWLRQGHV&KHPFDWFKHU&3(6SRXUXQHDSSURFKHTXDQWLWDWLYH
$ILQ GH GpWHUPLQHU OHV FDSDFLWpV G¶pFKDQWLOORQQDJH GX &KHPFDWFKHU HQ IRQFWLRQ GHV
SURSULpWpVFKLPLTXHVGHVSHVWLFLGHVpWXGLpVQRXVDYRQVHVVD\pG¶pWDEOLU XQHUHODWLRQHQWUH
OHV WDX[ G¶pFKDQWLOORQQDJH HW O¶K\GURSKRELFLWp GHV PROpFXOHV HQ WHUPHV GH /RJ.RZ
&HSHQGDQW SRXU O¶HQVHPEOH GHV PROpFXOHV XQH WUqV IDLEOH FRUUpODWLRQ D pWp REVHUYpH
1pDQPRLQVLOHVWSOXVMXGLFLHX[G¶pWDEOLUFHWWHUHODWLRQSRXUGHVPROpFXOHVDSSDUWHQDQWjXQH
PrPH FODVVH FKLPLTXH 6L XQH ERQQH FRUUpODWLRQ HVW SRVVLEOH YLD FHWWH PpWKRGH LO VHUDLW
DORUVSRVVLEOHGHGpILQLU OHWDX[ G¶pFKDQWLOORQQDJHG¶XQHPROpFXOHVDQVPHWWUHHQSODFHGH
QRXYHOOHVH[SpULHQFHVGHFDOLEUDWLRQ(WDQWGRQQpOHIDLEOHQRPEUHGHPROpFXOHVSDUIDPLOOH
FKLPLTXH FHW H[HUFLFH Q¶HVW SDV UpDOLVDEOH ,O VHUDLW LQWpUHVVDQW G¶pWXGLHU OD FDSDFLWp
G¶pFKDQWLOORQQDJHGX&KHPFDWFKHUSRXUXQQRPEUHSOXVLPSRUWDQWGHPROpFXOHVDSSDUWHQDQW
j XQH PrPH IDPLOOH FKLPLTXH HW G¶pYDOXHU j QRXYHDX OD FRUUpODWLRQ HQWUH OH 5V HW








OD SKDVH UpFHSWULFH (PSRUH GLVTXH & HW VXU O¶K\SRWKqVH G¶H[LVWHQFH GH FRQGLWLRQV
G¶pFKDQJHLVRWURSLTXHDXVHLQGHO¶pFKDQWLOORQQHXUVRQWUHODWLYHPHQWVLPLODLUHVDX[YDOHXUV
GpWHUPLQpHVYLD ODFDOLEUDWLRQHQPLOLHXUHQRXYHOp%LHQTXHODPpWKRGHXWLOLVpHUHSRVHVXU
GHV K\SRWKqVHV WKpRULTXHV FH SUHPLHU HVVDL DSSRUWH GHV UpVXOWDWV VDWLVIDLVDQWV TXL









/¶H[SpULHQFHGH OD FDOLEUDWLRQGHV32&,6SRXU O¶pFKDQWLOORQQDJHGHSHVWLFLGHV UpDOLVpH
SHQGDQWMRXUVGDQVXQV\VWqPHG¶H[SRVLWLRQUHODWLYHPHQWLGHQWLTXHjFHOXLXWLOLVpSRXUOHV
&KHPFDWFKHUDSHUPLVGHGpWHUPLQHUGHV5VSRXUPROpFXOHVFRPSULVHQWUHHW
P/M  /H FRPSRUWHPHQW GHV SHVWLFLGHV YLVjYLV GX 32&,6 HVW WRXWHIRLV GLIIpUHQW DYHF
QRWDPPHQWXQH]RQHG¶DFFXPXODWLRQOLQpDLUHGHMRXUVREVHUYpHSRXUPROpFXOHVWDQGLV
TXHSRXUDXWUHVSHVWLFLGHVFHWWH]RQHHVWUpGXLWHjMRXUV3DUPLOHVDXWUHVFRPSRVpV
O¶DFFXPXODWLRQ GHSHVWLFLGHV GRQW OH/RJ.RZ HVW FRPSULVHQWUHHW DPRQWUpXQHLPSRUWDQWHSKDVHGHODWHQFHHWOHXUGLIIXVLRQGDQVO¶pFKDQWLOORQQHXUQ¶DSDVVXLYLXQPRGqOH
OLQpDLUH &HSHQGDQW O¶DQDO\VH GH FHV FRPSRVpV SDU OHV 32&,6 HVW SRVVLEOH SRXU XQH
DSSURFKHTXDOLWDWLYH/HV5VFDOFXOpVSRXUODPDMRULWpGHVFRPSRVpVVRQWVXSpULHXUVjP/MRXU3RXUFHVFRPSRVpV ODJDPPHGH/RJ.RZHVWFRPSULVHHQWUHHWFHTXL




PD[LPDOH G¶pFKDQWLOORQQDJH SRXU OHV SHVWLFLGHV GRQW OH /RJ.RZ HVW FRPSULV HQWUH  HW 
4XHOTXHVH[FHSWLRQVH[LVWHQWWRXWHIRLVQRWDPPHQWGDQVOHFDVGXIHQSURSLPRUSKHGRQW OH
/RJ.RZ HVWGH HW SRXU OHTXHO OH5V HVW GHP/M&H UpVXOWDWPRQWUHTXHSRXUXQ
DVSHFW TXDQWLWDWLI OH 32&,6 SHUPHW DXVVL G¶pFKDQWLOORQQHU GHV FRPSRVpV WUqV IDLEOHPHQW
K\GURSKLOHV /D FDSDFLWp G¶pFKDQWLOORQQDJH GX 32&,6 FURvW HQ IRQFWLRQ GX /RJ.RZ GHVGLIIpUHQWV IDPLOOHV FKLPLTXHV MXVTX¶j O¶REWHQWLRQ G¶XQ SODWHDX R OH 5V HVW UHODWLYHPHQW
FRQVWDQW TXHOOHTXHVRLW OD YDOHXUGX/RJ.RZ&HSODWHDXHVWSDU FRQWUH YDULDEOH VHORQ OHV
FODVVHVFKLPLTXHVGHVPROpFXOHVHWFRUUHVSRQGSRXU ODFODVVHGHV WULD]LQHVj O¶LQWHUYDOOH
GHj3RXUOHVD]ROHVLOHVWFRPSULVHQWUHHWWDQGLVTXHSRXUOHVSKpQ\OXUpHV
O¶LQWHUYDOOHHVWSOXV UpGXLW   DORUVTXH OD FDSDFLWpG¶pFKDQWLOORQQDJHGX32&,6HVW
SOXV IDLEOHSRXU OHVSKpQ\OXUpHVGRQW OH/RJ.RZ HVW VXSpULHXUj /H5VGX32&,6HVW
YDULDEOHVHORQOHVIDPLOOHVFKLPLTXHVGHVFRPSRVpVGpPRQWUDQWTXHOH5VPR\HQSDUIDPLOOHFKLPLTXH HVW QHWWHPHQW SOXV IDLEOH SRXU OHV SKpQ\OXUpHV  P/M HQ FRPSDUDLVRQ DX[
WULD]LQHV P/MGHVD]ROHV P/MHWGHVDPLGHV P/MELHQTXHVHVYDOHXUV
GpPRQWUHQWGHIDoRQJpQpUDOHXQHERQQHFDSDFLWpG¶pFKDQWLOORQQDJH
8QHFRPSDUDLVRQGHV5VGHVSHVWLFLGHVGpWHUPLQpVHQODERUDWRLUHSRXUOHV32&,6HWSRXUOHV&KHPFDWFKHUSRODLUHV&3(6DPRQWUpGHVFDSDFLWpVG¶pFKDQWLOORQQDJHVXSpULHXUHV
SRXU OHV 32&,6 DYHF XQ IDFWHXU 5V32&,65V&KHPFDWFKHU FRPSULV HQWUH  HW  /H
32&,6HVWpYLGHPHQWSOXVSHUIRUPDQWpWDQWGRQQpTXHVDVXUIDFHG¶pFKDQJHFPHVW
SOXV LPSRUWDQWHTXHFHOOH GX&KHPFDWFKHU  FP /D FRPSDUDLVRQHQ WHUPHG¶DIILQLWp
GHVSHVWLFLGHVSRXUFHVGHX[RXWLOVDpWpIDLWHVXUODEDVHGHOHXUFDSDFLWpG¶pFKDQWLOORQQDJH
UDSSRUWpHj O¶XQLWpGH VXUIDFHG¶pFKDQJHGpPRQWUDQWXQHDIILQLWp VLPLODLUHSRXUXQ FHUWDLQ
QRPEUHGHSHVWLFLGHV3RXUGHVKHUELFLGHVFRPPHOHGLXURQHW O¶DODFKORUH OH&KHPFDWFKHU
&3(6 HVW SOXV HIILFDFH &H UpVXOWDW LQGLTXH TX¶LO H[LVWH GHV PROpFXOHV SUpVHQWDQW GH
PHLOOHXUHV DIILQLWpV SRXU OD SKDVH & GX &KHPFDWFKHU FRPSDUpH j OD SKDVH +/% GX
32&,6 HW TXH OHXU FRGpSORLHPHQW GDQV OHV PLOLHX[ DTXDWLTXHV SHUPHW G¶LGHQWLILHU XQH
JDPPHGHSHVWLFLGHVSOXVYDULpH
%LHQ TXH OHV FDSDFLWpV G¶pFKDQWLOORQQDJH GHV 32&,6 VRLHQW VXSpULHXUHV j FHOOHV GHV
&KHPFDWFKHUSRXU O¶HQVHPEOHGHVSHVWLFLGHV LO IDXW UDSSHOHUTXH ORUVGH ODFDOLEUDWLRQGHV
32&,6 OD ]RQH LQWpJUDWLYH G¶pFKDQWLOORQQDJHSRXU GHV PROpFXOHV WHOOHV TXH OD '(7 HW OH
SHQFRQD]ROHHVWOLPLWpHjMRXUV3DUFRQWUHSRXUOHV&KHPFDWFKHUOHXUpFKDQWLOORQQDJH
HVW UHVWp LQWpJUDWLI MXVTX¶j MRXUVHWFHFLSRXUXQHFRQGLWLRQGH WXUEXOHQFHGH O¶HDXSOXV





'XUDQW O¶HVVDL GH FDOLEUDWLRQ LQVLWX GHV &KHPFDWFKHUHW GHV 32&,6 UpDOLVp GDQV OH FDQDO
%5/jODVWDWLRQ$ULVWLGH'XPRQWIpYULHUPDUVOHVXLYLUpDOLVpVXUXQHSpULRGH
GH  MRXUV G¶H[SRVLWLRQ D SHUPLV VHORQ OHV PROpFXOHV LGHQWLILpHV GH GpPRQWUHU OH
IRQFWLRQQHPHQWLQWpJUDWLILQVLWXGHFHVRXWLOV/HVUpVXOWDWVRQWpWpSOXVFRQFOXDQWVSRXUOHV
32&,6 SRXU OHVTXHOV O¶DFFXPXODWLRQ OLQpDLUH  V¶pWHQG SRXU  PROpFXOHV VXU  MRXUV
7DQGLVTXHSRXU OHV&KHPFDWFKHU OHVGRQQpHVREWHQXHV VRQW LQH[SORLWDEOHV FRPSWH WHQX
G¶XQH XQH PDXYDLVH UpSpWDELOLWp G¶DFFXPXODWLRQ HQWUH OHV UpSOLFDWV /HV WDX[
G¶pFKDQWLOORQQDJH LQVLWX SRXU OHV 32&,6  RQW pWp GpWHUPLQpV SRXU  SHVWLFLGHV HW OHV




GX FRXUDQW LQVLWX  FPV YLWHVVH /DERUDWRLUH  FPV HW OD WHPSpUDWXUH LQVLWX
& /DERUDWRLUH &  /HV WDX[ G¶pFKDQWLOORQQDJH LQVLWX GpWHUPLQpV ORUV GH FHV
WUDYDX[VRQWGHVGRQQpHVTXLGRLYHQWrWUHXWLOLVpHVVXUGLIIpUHQWVVLWHVDILQGHGpWHUPLQHUOHXU
ILDELOLWpHWG¶pYDOXHUOHVOLPLWHVGHOHXUDSSOLFDELOLWp
/RUV GH O¶H[HUFLFH G¶LQWHUFRPSDUDLVRQ GDQV OD &KDUHQWH %HLOODQW HW VXU O¶pWDQJ GH 7KDX
6qWHOHVUpVXOWDWVPRQWUHQWO¶HIILFDFLWpGHV&KHPFDWFKHUHQWDQWTX¶RXWLOGHVFUHHQLQJSRXU
O¶LGHQWLILFDWLRQG¶XQ QRPEUHSOXV LPSRUWDQW GH SHVWLFLGHVHQ FRPSDUDLVRQ DYHF OD PpWKRGH
G¶pFKDQWLOORQQDJH SRQFWXHO &HSHQGDQW SRXU O¶pYDOXDWLRQ GHV &WZD  LO D pWp PRQWUp TXHO¶XWLOLVDWLRQGHV5V/DEQHSHUPHWSDVG¶REWHQLUGHVYDOHXUVILDEOHVjFDXVHGH5VQRQDGDSWp
DX[FRQGLWLRQVG¶pFKDQWLOORQQDJHGXPLOLHX&HVUpVXOWDWVHQFRXUDJHQWGHQRXYHDX[HVVDLV





$LQVL QRXV DYRQV PRQWUp DX FRXUV GH FHV WUDYDX[ TXH O¶XWLOLVDWLRQ GHV pFKDQWLOORQQHXUV
SDVVLIV SUpVHQWDLW GH QRPEUHX[ DYDQWDJHV SRXU XQ GLDJQRVWLF GH SROOXWLRQ OLpH DX[
SHVWLFLGHV SRXU O¶pWXGH GH OHXU GLVWULEXWLRQ VSDWLDOH VXU GHV VLWHV WUqV GLIIpUHQWV *X\DQH
$ULqJHEDVVLQYHUVDQWGX/H]HWSRXUO¶pYDOXDWLRQGXQLYHDXGHFRQWDPLQDWLRQGHVPDVVHV
G¶HDXDQDO\VHTXDQWLWDWLYH
3RXU OD *X\DQH R OD FRPSOH[LWp GX UpVHDX K\GURJUDSKLTXH HW OD GLIILFXOWp G¶DFFqV DX[
VWDWLRQV GH PHVXUH QH SHUPHWWHQW SDV GH UpDOLVHU XQ VXLYL IUpTXHQW GHV QLYHDX[ GH
FRQWDPLQDWLRQ GHV FRXUV G¶HDX SDU OHVSHVWLFLGHV O¶XWLOLVDWLRQ GHVpFKDQWLOORQQHXUV 32&,6
DSSRUWHJUkFHjVDFDSDFLWpG¶pFKDQWLOORQQDJHFRQWLQXHXQHIDFLOLWpHQWHUPHGHVXLYLGHOD
SROOXWLRQ SHUPHWWDQW DLQVL GH PLQLPLVHU OHQRPEUH GpSODFHPHQWV VXU OHV VLWHVGH PHVXUH
/HV IDLEOHV WHQHXUV UHQFRQWUpHV FRPSWHWHQXGX IDLWTXH ODSUHVVLRQDJULFROH UHVWHGLIIXVH
FRPSDUDWLYHPHQW j OD WDLOOH GX EDVVLQ *X\DQDLV SHXYHQW rWUH DSSUpKHQGpHV SDU OHV
pFKDQWLOORQQHXUV SDVVLIV FRQWUDLUHPHQW DX[ DQDO\VHV SRQFWXHOOHV /HV WUDYDX[ UpDOLVpV HQ
*X\DQH RQW SHUPLV GH PRQWUHU XQH ERQQH DSSOLFDELOLWp GHV 32&,6 GDQV XQ FRQWH[WH
K\GURORJLTXHGHW\SHWURSLFDOSRXUORFDOLVHUGHVVRXUFHVGHSROOXWLRQGHSHVWLFLGHVGDQVOHV
FRXUV G¶HDX /HV 32&,6 RQW GpPRQWUp OHXU HIILFDFLWp HQ WDQW TX¶RXWLO GH VFUHHQLQJ YLD
O¶LGHQWLILFDWLRQGHGLIIpUHQWVSHVWLFLGHVUpSDUWLVVXUSOXVLHXUVFRXUVG¶HDX
/¶HIILFDFLWp GHV &KHPFDWFKHU SRODLUHV D pWp FRPSDUpH j FHOOH GX 32&,6 ORUV G¶XQH
DSSOLFDWLRQGDQVOH/H]HDXGHVXUIDFH,ODpWpPRQWUpTXHG¶XQSRLQWGHYXHVHQVLELOLWpHW
VpOHFWLYLWp OHV 32&,6 SHUPHWWHQW G¶LGHQWLILHU XQ QRPEUH SOXV LPSRUWDQW GH SHVWLFLGHV HQ
FRPSDUDLVRQ DX[ &KHPFDWFKHU & 3(6 1pDQPRLQV SRXU XQ DVSHFW VFUHHQLQJ
O¶XWLOLVDWLRQGH&KHPFDWFKHU VDQVPHPEUDQHGHGLIIXVLRQ SHUPHWG¶DPpOLRUHU G¶XQHSDUW OD


VHQVLELOLWpGH FHWpFKDQWLOORQQHXU HWG¶DXWUHSDUW OD JDPPHGHSHVWLFLGHVTXL SHXYHQWrWUH
pFKDQWLOORQQpV
&HV UpVXOWDWV PRQWUHQW O¶LQWpUrW G¶XQ FRGpSORLHPHQW 32&,6&KHPFDWFKHU & SRXU
LGHQWLILHU XQ QRPEUH SOXV LPSRUWDQW GH SHVWLFLGHV GDQV OHV PDVVHV G¶HDX ,O HVW WRXWHIRLV
FRQVWDWpTXH OD UpSpWDELOLWpGHSLpJHDJHGHVSHVWLFLGHVGDQV OHV32&,6HVWPHLOOHXUHTXH
FHOOHGX&KHPFDWFKHUSRODLUH
/¶DSSURFKHTXDQWLWDWLYHGHVpFKDQWLOORQQHXUV32&,6HW&KHPFDWFKHU SRXU ODGpWHUPLQDWLRQ
GH &WZD GDQV OHV HDX[ GH VXUIDFH PRQWUH G¶XQH SDUW TXH OD ILDELOLWp GHV 5V GHV GHX[
pFKDQWLOORQQHXUV HVW IRUWHPHQW GpSHQGDQWH GHV FRQGLWLRQV K\GURG\QDPLTXHV GHV PLOLHX[
G¶H[SRVLWLRQHWTXHG¶DXWUHSDUWO¶XWLOLVDWLRQGHV5V/DEHWGHV5VLQVLWXSRXUGpWHUPLQHUGHV&WZDGRLWWHQLUFRPSWHGXSDUDPqWUHK\GURG\QDPLTXHDILQGHMXJHUGHODUHSUpVHQWDWLYLWpGHV
GRQQpHVFDOFXOpHV
$XFRXUVGHV WUDYDX[ UpDOLVpVGDQV OH/H]RQDSXPRQWUHUTX¶LO HVWSRVVLEOHG¶XWLOLVHU OHV
5V/DESRXUGpWHUPLQHUGHVFRQFHQWUDWLRQVILDEOHVGDQVXQPLOLHXROHVYLWHVVHVGHFRXUDQWVRQW UHODWLYHPHQW SURFKHV GH FHOOHV DSSOLTXpHV HQ ODERUDWRLUH ORUV GH OD FDOLEUDWLRQ (Q
WHUPHVGHUHSUpVHQWDWLYLWpHWGHSUpFLVLRQOHV5V/DEGHV32&,6RQWSUpVHQWpGHPHLOOHXUV
UpVXOWDWV TXH OHV &KHPFDWFKHU &3(6 /¶DSSOLFDELOLWp GHV 5V LQVLWX GHV 32&,6GpWHUPLQpVORUVGHODFDOLEUDWLRQGDQVOHFDQDO%5/HDXGX5K{QHjODGpWHUPLQDWLRQGHV




GH VXUIDFH O¶XWLOLVDWLRQ GHV pFKDQWLOORQQHXUV 32&,6 HW &KHPFDWFKHU D GpPRQWUp OHXU
SRWHQWLHO SRXU O¶LGHQWLILFDWLRQ GH SHVWLFLGHV HQ FRPSDUDLVRQ j OD PpWKRGH FODVVLTXH
G¶pFKDQWLOORQQDJH SRXU O¶DFTXLVLWLRQ G¶XQH LPDJH SOXV SUpFLVH HW UHSUpVHQWDWLYH GX QLYHDX
UpHO GH ODSROOXWLRQGHVPDVVHVG¶HDXSDU OHVSHVWLFLGHV JUkFHj ODGpWHUPLQDWLRQGH& WZD
ILDEOHV
/¶pYDOXDWLRQGHVSHUIRUPDQFHVGHV32&,6GDQV OHVHDX[VRXWHUUDLQHVDpWpHQWUHSULVHDX
FRXUV GH FH WUDYDLO GH WKqVH DILQ GH GpWHUPLQHU OHXU HIILFDFLWp SRXU OH GLDJQRVWLF GH OD
SUpVHQFHGHSHVWLFLGHVGDQV OHVPLOLHX[ VRXWHUUDLQV HW G¶pWXGLHU OHXUSHUIRUPDQFHGDQV OH
FDGUHG¶XQVXLYL WHPSRUHOGHVQLYHDX[GHSROOXWLRQ/¶DVSHFWTXDOLWDWLIGH O¶DQDO\VHDSHUPLV
GH PRQWUHU TX¶HQ PLOLHX VRXWHUUDLQ OHV 32&,6 VRQW WUqV HIILFDFHV SRXU O¶LGHQWLILFDWLRQ GHV
SHVWLFLGHV SDU UDSSRUW j OD PpWKRGH GH SUpOqYHPHQW SRQFWXHO /¶XWLOLVDWLRQ GHV 5V LQVLWX
GpWHUPLQpVGDQVO¶HDXGHVXUIDFHSRXUODGpWHUPLQDWLRQGHV& WZDGDQVOHVHDX[VRXWHUUDLQHVSHUPHW G¶REWHQLU GHV YDOHXUV ILDEOHV /HV IDLEOHV FRQGLWLRQV GH FLUFXODWLRQ JpQpUDOHPHQW
FRQVWDWpHVGDQVOHVHDX[VRXWHUUDLQHVIDYRULVHQWGRQFO¶H[WUDSRODWLRQGHV5VLQVLWXREWHQXV
HQHDXVXUIDFHYHUVOHVHDX[VRXWHUUDLQHV/HVGRQQpHVREWHQXHVDXFRXUVGHFHVWUDYDX[
SHUPHWWHQWGHFRQFOXUHTXH OHV32&,6VRQWDGDSWpVSRXU UHQGUHFRPSWHGH ODG\QDPLTXH
G¶pYROXWLRQ GHV SHVWLFLGHV HQ IRQFWLRQ GX WHPSV HW TXH O¶LQIRUPDWLRQ REWHQXH YLD




G¶pFKDQWLOORQQHXUV SDVVLIV GpYHORSSHPHQW GH 35& j OHXU FDSDFLWp G¶pFKDQWLOORQQDJH
pWXGHVGHVFRQGLWLRQVK\GURG\QDPLTXHVj OHXUDSSOLFDWLRQHQ WDQWTX¶RXWLOVGHVFUHHQLQJ
SRXU OHFRQWU{OHGHODTXDOLWpGHVPDVVHVG¶HDX/HFKDPSG¶LQYHVWLJDWLRQVXU O¶DSSOLFDELOLWp





XWLOLVDWLRQ VDQV PHPEUDQH GH GLIIXVLRQ SHUPHW G¶DXJPHQWHU OH WDX[ G¶DFFXPXODWLRQ GHV
SROOXDQWV GDQV OD SKDVH UpFHSWULFH HW SDUDOOqOHPHQW G¶DPpOLRUHU OHXU VHQVLELOLWp GDQV




GHV &KHPFDWFKHU OLPLWH OHV SRVVLELOLWpV G¶H[WUDSRODWLRQ GHV 5V SRXU OH FDOFXO GH
FRQFHQWUDWLRQV ILDEOHV /¶DSSURFKH GH OD PpWKRGH 35& SRXU O¶DMXVWHPHQW GHV WDX[
G¶pFKDQWLOORQQDJH HVW XQH PpWKRGH LQWpUHVVDQWH &HSHQGDQW HOOH HVW HQ YRLH GH
GpYHORSSHPHQW HW SRXU OHV FRPSRVpV RUJDQLTXHVSRODLUHV HOOHHVW OLPLWpH VHXOHPHQWDX[
32&,60DLVFHWWHPpWKRGH35&QpFHVVLWHXQHpWDSHGHYDOLGDWLRQIDVWLGLHXVH/¶DSSURFKH
3)0 SHUPHW FHUWHV GH FRUULJHU OHV 5V HQ WHQDQW FRPSWH XQLTXHPHQW GX SDUDPqWUH
K\GURG\QDPLTXH PDLV VRQ DSSOLFDWLRQ V¶pWHQG j Q¶LPSRUWH TXHO pFKDQWLOORQQHXU HW QH
QpFHVVLWHSDVGpYHORSSHPHQWRXGHYDOLGDWLRQFRPSOH[H&HWWHPpWKRGHDSDUDLOOHXUVpWp










$3))/* $VVRFLDWLRQ GH 3URGXFWHXUV GH )OHXUV )UXLWV HW /pJXPH HQ *X\DQH






E\ VROLGSKDVH H[WUDFWLRQ DQG JDV FKURPDWRJUDSK\ ZLWK HOHFWURQFDSWXUH DQG PDVV
VSHFWURPHWU\GHWHFWLRQ-&KURPDWRJU$S
$JXLODU0DUWtQH] 5 *yPH]*yPH]D 00 *UHHQZRRG 5 0LOOV *$ 9UDQD % 3DODFLRV
&RUYLOOR 0$  $SSOLFDWLRQ RI &KHPFDWFKHU SDVVLYH VDPSOHU IRU PRQLWRULQJ OHYHOV RI
PHUFXU\LQFRQWDPLQDWHGULYHUZDWHU7DODQWDS±
$JXLODU0DUWLQH] 5 3DODFLRV&RUYLOOR 0$ *UHHQZRRG 5 0LOOV *$ 9UDQD %$ *RPH]
*RPH]00&DOLEUDWLRQDQGXVHRIWKH&KHPFDWFKHUSDVVLYHVDPSOHUIRUPRQLWRULQJ
RUJDQRWLQFRPSRXQGVLQZDWHU$QDO\WLFD&KLPLFD$FWDS±









*X\ &3 3LQNQH\ $( %OD]HU 96 0XOOLFDQ -(  5HSURGXFWLYH KHDOWK RI EDVV LQ WKH
3RWRPDF 86$ GUDLQDJH3DUW  6HDVRQDO RFFXUUHQFH RI SHUVLVWHQW DQG HPHUJLQJRUJDQLF
FRQWDPLQDQWV(QYLURQ7R[LFRO&KHPS
$OYDUH]'$&UDQRU:/3HUNLQV6'&ODUN5&6PLWK6%&KHPLFDODQGWR[LFRORJLF
DVVHVVPHQW RI RUJDQLF FRQWDPLQDQWV LQ VXUIDFHZDWHUXVLQJ SDVVLYH VDPSOHUV -(QYLURQ
4XDOS
$OYDUH]'$+XFNLQV-13HWW\-'-RQHV/HSS7/6WXHU/DXULGVHQ)*HWWLQJ'7*RGGDUG
-3 *UDYHOO $  7RRO IRU PRQLWRULQJ K\GURSKLOOLF FRQWDPLQDQWV LQ ZDWHU 3RODU RUJDQLF
FKHPLFDO LQWHJUDWLYH VDPSOHU 32&,6 ,Q *UHHQZRRG 5 0LOOV * 9UDQD % HGV 3DVVLYH
6DPSOLQJ 7HFKQLTXHV LQ (QYLURQPHQWDO 0RQLWRULQJ 9RO ²&RPSUHKHQVLYH $QDO\WLFDO
&KHPLVWU\(OVHYLHU$PVWHUGDP7KH1HWKHUODQGVS±
$OYDUH] '$ 6WDFNHOEHUJ 3( 3HWW\ -' +XFNLQV -1 )XUORQJ (7 =DXJJ 6' 0H\HU 07




 'HYHORSPHQW RI D SDVVLYH LQ VLWX LQWHJUDWLYH VDPSOHU IRU K\GURSKLOLF RUJDQLF
FRQWDPLQDQWVLQDTXDWLFHQYLURQPHQWV(QYLURQPHQWDO7R[LFRORJ\DQG&KHPLVWU\S






WKH &KHPFDWFKHU DQG '*7 SDVVLYH VDPSOHUV IRU PRQLWRULQJ PHWDOV ZLWK KLJKO\ IOXFWXDWLQJ
ZDWHUFRQFHQWUDWLRQV-(0S
%HUEHJDO 0 $UPHQJRO - *DUFtD-LPpQH] -  (YDOXDWLRQ RI IXQJLFLGHV WR FRQWURO





YRODWLOL]DWLRQ IURP VRLO DQ H[SHULPHQWDO DSSURDFK ZLWK D ZLQG WXQQHO V\VWHP DSSOLHG WR
WULIOXUDOLQ$WPRVSKHULF(QYLURQPHQW,±S±
%DXJURV -% *LURXG % *X\ 'HVVDOFHV *UHQLHU/RXVWDORWD 0)&UHQ2OLYp & 
0XOWLUHVLGXH DQDO\WLFDO PHWKRGV IRU WKH XOWUDWUDFH TXDQWLILFDWLRQ RI  SULRULW\ VXEVWDQFHV
SUHVHQWLQWKHOLVWRI5($&+LQUHDOZDWHUVDPSOHV$QDO\WLFDFKLPLFDDFWDS±
%RSS 6  'HYHORSPHQW RI D SDVVLYH VDPSOLQJ GHYLFH IRU FRPELQHG FKHPLFDO DQG
WR[LFRORJLFDO ORQJWHUP PRQLWRULQJ RI JURXQGZDWHU 7KpVH GH GRFWRUDW GH O¶XQLYHUVLWp GH
5RVWRFN$OOHPDJQH
%DUWHOW+XQW6/ 6QRZ '' 'DPRQ3RZHOO 7 %URZQ '/3UDVDL * 6FKZDU] 0 .RORN$6




ORZ GHQVLW\ SRO\HWK\OqQH DQG VLOLFRQ SDVVLYH ZDWHU VDPSOHUV &KHPRVSKHUH  S

%RRLM.+RIPDQV+()LVFKHU&99DQ:HHUOHH(07HPSHUDWXUHGHSHQGDQWXSWDNH
UDWHV RI QRQ SRODU RUJDQLF FRPSRXQGV E\ VHPLSHUPHDEOH PHPEUDQHV GHYLFHV DQG ORZ
GHQVLW\SRO\HWK\OHQHPHPEUDQHV(QYLURQPHQWDO6FLHQFHDQG7HFKQRORJ\
%RRLM.9UDQD%+XFNLQV-17KHRU\PRGHOOLQJDQGFDOLEUDWLRQRISDVVLYHVDPSOHUV
XVHG LQ ZDWHU PRQLWRULQJ ,Q 5 *UHHQZRRG *0D%9 (GLWRU &RPSUHKHQVLYH $QDO\WLFDO
&KHPLVWU\3DVVLYH6DPSOLQJ7HFKQLTXHVLQ(QYLURQPHQWDO0RQLWRULQJ(OVHYLHUS
%XUNL 5 9HUPHLUVVHQ (/0 .RUQHU 2 -RULV & %XUNKDUGW+ROP 3 + 6HJQHU 
$VVHVVPHQWRIHVWURJHQLFH[SRVXUH LQEURZQ WURXW 6DOPR WUXWWD LQD6ZLVVPLGODQG ULYHU





%ORP /% 0RUULVRQ *0 .LQJVWRQ - 0LOOV *$ *UHHQZRRG 5 3HWWHUVVRQ 7-5 5DXFK 5
 3HUIRUPDQFH RI DQ LQ VLWX SDVVLYH VDPSOLQJ V\VWHP IRU PHWDOV LQ VWRUPZDWHU -
(QYLURQ0RQLWS
%REHOGLMN,9LVVHUV-3&0DMRU.$9DQ/HHUGDP-$6FUHHQLQJDQGLGHQWLILFDWLRQRI










:LOOLDPV5=KRX -/ 7KHXVHRIPRGHOOLQJ WRSUHGLFW OHYHOVRI HVWURJHQV LQD ULYHU






&DUDELDV0DUWLQH] 5 5RGULJXH]*RQ]DOR ( +HUUHUR+HUQiQGH] ( +HUQiQGH]0pQGH] -
6LPXOWDQHRXVGHWHUPLQDWLRQRISKHQ\ODQGVXOIRQ\OXUHDKHUELFLGHVLQZDWHUE\VROLG
SKDVH H[WUDFWLRQ DQG OLTXLG FKURPDWRJUDSK\ ZLWK 89 GLRGH DUUD\ RU PDVV VSHFWURPHWULF
GHWHFWLRQ$QDO\WLFD&KLPLFD$FWDS±





0&3$ 0HFRSURS DQG ' LQ .LGQH\ 7LVVXH 8VLQJ /LTXLG &KURPDWRJUDSK\ ZLWK






SHVWLFLGH VDPSOLQJ UDWHVE\ WKHSRODU RUJDQLF FKHPLFDO LQWHJUDWLYH VDPSOHU 32&,6 LQ WKH
SUHVHQFH RI QDWXUDO RUJDQLF PDWWHU DQG YDU\LQJ K\GURG\QDPLF FRQGLWLRQV (QYLURQPHQWDO
3ROOXWLRQS







DQG UHOHDVH UDWHV RI PXOWLIDPLOLHV RI HQGRFULQH GLVUXSWRU FRPSRXQGV RQ WKH SRODU &
&KHPFDWFKHU7KUHHSRWHQWLDOSHUIRUPDQFHUHIHUHQFHFRPSRXQGVWRPRQLWRUSRODUSROOXWDQWV
LQVXUIDFHZDWHUE\LQWHJUDWLYHVDPSOLQJ-&KURPDWRJU$S
'DV $& &KDNUDYDUW\ $ 6XNXO 3  0XNKHUMHH '  ,QVHFWLFLGHV WKHLU HIIHFW RQ
PLFURRUJDQLVPVDQGSHUVLVWHQFHLQULFHVRLO0LFURELRO5HVS
'¶$UFKLYLR$$)DQHOOL00D]]HR35XJJLHUL)&RPSDULVRQRIGLIIHUHQWVRUEHQWVIRU
PXOWLUHVLGXH VROLGSKDVH H[WUDFWLRQ RI  SHVWLFLGHV IURP JURXQGZDWHU FRXSOHG ZLWK KLJK
SHUIRUPDQFHOLTXLGFKURPDWRJUDSK\7DODQWD±
'H /ODVHUD 03* %HUQDO*RQ]DOH] 0  3UHVHQFH RI FDUEDPDWH SHVWLFLGHV LQ












DQG WKHLU WUDQVIRUPDWLRQSURGXFWV LQ7XQLVLDQVXUIDFHZDWHUE\VROLGSKDVHH[WUDFWLRQ OLTXLG
FKURPDWRJUDSK\±WDQGHPPDVVVSHFWURPHWU\7DODQWDS±
(O%DNRXUL+ 2XDVVLQL$0RULOOR -8VHUR - 3HVWLFLGHV LQJURXQGZDWHUEHQHDWK
/RXNNRVSHULPHWHU1RUWKZHVW0RURFFR-RXUQDORI+\GURORJ\S±
(O0UDEHW.'pYHORSSHPHQWG¶XQHPpWKRGHG¶DQDO\VHGHUpVLGXVGHSHVWLFLGHVSDU





(3$8QLWHG 6WDWHV (QYLURQPHQWDO 3URWHFWLRQ $JHQF\  6WDQGDUGL]HG $QDO\WLFDO
0HWKRGV IRU (QYLURQPHQWDO 5HVWRUDWLRQ )ROORZLQJ +RPHODQG 6HFXULW\ (YHQWV 5HYLVLRQ 
(3$&LQFLQQDWL2+86$
)$2 ,QWHUQDWLRQDO&RGHRI&RQGXFWRQ WKHGLVWULEXWLRQDQGXVHRISHVWLFLGHV )RRG
DQG$JULFXOWXUH2UJDQL]DWLRQ5RPD
)DXYHOOH 9 0D]]HOOD 1 'HOHVW % 'HOPDV ) /LVVDOGH 6 0HFKLQ %%XG]LQVNL +  
(WDORQQDJHHWGpSORLHPHQWLQVLWXG¶pFKDQWLOORQQHXUVSDVVLIVGHW\SH32&,6DILQGH




*XQROG 5 6FKDDIHU 5% 3DVFKNH $ 6FKXXUPDQQ * /LHVV 0  &DOLEUDWLRQ RI WKH





*'21&)33$  *'21 DVVRFLDWLRQ GH *URXSHPHQW GH GpIHQVHV FRQWUH OHV






*RGGDUG -3 *UDYHOO $ LQ 5 *UHHQZRRG *$ 0LOOV % 9UDQD (GLWRUV &RPSUHKHQVLYH





*UHHQZRRG 5 0LOOV *$ 9UDQD %  3RWHQWLDO DSSOLFDWLRQV RI SDVVLYH VDPSOLQJ IRU
PRQLWRULQJQRQSRODULQGXVWULDOSROOXWDQWVLQWKHDTXHRXVHQYLURQPHQWLQVXSSRUWRI5($&+
-&KURPDWRJU$S±
+DUPDQ & 7ROOHIVHQ .( %R\XP 2 7KRPDV . *UXQJ 0  8SWDNH UDWHV RI
DON\OSKHQROV 3$+V DQG FDUED]ROHV LQ VHPLSHUPHDEOH PHPEUDQH GHYLFHV 630'V DQG
SRODURUJDQLFFKHPLFDOLQWHJUDWLYHVDPSOHUV32&,6&KHPRVSKHUHS
+HQQLRQ0&&DX'LW&RXPHV&3LFKRQ97UDFHDQDO\VLVRISRODURUJDQLFSROOXWDQWV




SHVWLFLGHV DQG PHWDEROLWHV LQ HQYLURQPHQWDO ZDWHU VDPSOHV DW VXEPJ O OHYHO E\ RQOLQH




+HUQDQGR 0' /DPEURSRXORX '  .RQVWDQWLQRX , %XHQR 00- *DEULHOLGHV ' $OED )$5
$OEDQLV 7  3DVVLYH VDPSOLQJ WHFKQLTXHV IRU PRQLWRULQJ RUJDQLF FRQWDPLQDQWV LQ
DTXDFXOWXUH HQYLURQPHQW 3URFHHGLQJV RI WKH WK ,QWHUQDWLRQDO &RQIHUHQFH RQ
(QYLURQPHQWDO6FLHQFHDQG7HFKQRORJ\.RV,VODQG*UHHFH
+RJHQERRP $& 1LHVVHQ:0$ %ULQNPDQ 8$7K   2QOLQH VROLGSKDVH H[WUDFWLRQ±
VKRUWFROXPQ OLTXLG FKURPDWRJUDSK\ FRPELQHG ZLWK YDULRXV WDQGHP PDVV VSHFWURPHWULF


VFDQQLQJ VWUDWHJLHV IRU WKH UDSLG VWXG\ RI WUDQVIRUPDWLRQ RI SHVWLFLGHV LQ VXUIDFH ZDWHU -
&KURPDWRJU$S±
+RJHQERRP $& 1LHVVHQ :0$ +RIPDQ 03  %ULQNPDQ 8$7K  2QOLQH GXDO




5& 6WHZDUW 5( )XQGDPHQWDOV RI WKH XVH RI SHUIRUPDQFH UHIHUHQFH FRPSRXQGV
35&VLQSDVVLYHVDPSOHUV,Q3URFHHGLQJVRI6(7$&1RUWK$PHULFDWK$QQXDO0HHWLQJ
1RYHPEHU±S±3HQVDFROD6(7$&




+XFNLQV -1%RRLM.3HWW\ -' 0RQLWRUVRI2UJDQLF&KHPLFDOV LQ WKH(QYLURQPHQW
6HPLSHUPHDEOH0HPEUDQH'HYLFHV6SULQJHU






WUHDWPHQW SODQW HIIOXHQWV DQG UHFHLYLQJ VXUIDFH ZDWHUV (QYLURQPHQWDO 7R[LFRORJ\ DQG
&KHPLVWU\S
-DURVRYD % %ODKD / 9UDQD % 5DQGDN 7 *UDELF 5 *LHV\ -3 +LOVFKHURYD . 
&KDQJHV LQFRQFHQWUDWLRQVRIK\GURSKLOLFRUJDQLFFRQWDPLQDQWVDQGRIHQGRFULQHGLVUXSWLQJ
SRWHQWLDO GRZQVWUHDP RI VPDOO FRPPXQLWLHV ORFDWHG DGMDFHQW WR KHDGZDWHUV (QYLURQPHQW
,QWHUQDWLRQDOS
-HDQQRW56DELN+6DXYDUG(*HQLQ($SSOLFDWLRQRI OLTXLGFKURPDWRJUDSK\ZLWK
PDVV VSHFWURPHWU\ FRPELQHG ZLWK SKRWRGLRGH DUUD\ GHWHFWLRQ DQG WDQGHP PDVV
VSHFWURPHWU\IRUPRQLWRULQJSHVWLFLGHVLQVXUIDFHZDWHUV-&KURPDWRJU$S±
-RQHV/HSS7/6DQFKH]&$OYDUH]'$:LOVRQ'&7DQLJXFKL)X5/3RLQWVRXUFHV
RI HPHUJLQJ FRQWDPLQDQWV DORQJ WKH &RORUDGR 5LYHU %DVLQ 6RXUFH ZDWHU IRU WKH DULG
6RXWKZHVWHUQ8QLWHG6WDWHV6FLHQFHRIWKH7RWDO(QYLURQPHQWS
-RQHV/HSS 7/ $OYDUH] '$ 3HWW\ -' +XFNLQV -1  3RODU 2UJDQLF &KHPLFDO
,QWHJUDWLYH6DPSOLQJDQG/LTXLG&KURPDWRJUDSK\±(OHFWURVSUD\,RQ7UDS0DVV6SHFWURPHWU\





QRYHO SDVVLYH VDPSOLQJ V\VWHP IRU WKH WLPHDYHUDJHG PHDVXUHPHQW RI D UDQJH RI RUJDQLF
SROOXWDQWVLQDTXDWLFHQYLURQPHQWV-RXUQDORI(QYLURQPHQWDO0RQLWRULQJS
.RORN $6 '' 6QRZ 6 .RKQR 0. 6HOOLQ /- *XLOOHWWH -U  2FFXUUHQFH DQG
ELRORJLFDO HIIHFW RI H[RJHQRXV VWHURLGV LQ WKH (ONKRUQ 5LYHU 1HEUDVND 86$ 6FL 7RWDO
(QYLURQS











/DJDQj $ %DFDORQL $ 'H /HYD , )DEHUL $ )DJR * 0DULQR $   2FFXUUHQFH DQG
GHWHUPLQDWLRQRIKHUELFLGHVDQGWKHLUPDMRUWUDQVIRUPDWLRQSURGXFWVLQHQYLURQPHQWDOZDWHUV
$QDO\WLFD&KLPLFD$FWDS±
/LX : /HH +.  4XDQWLWDWLYH DQDO\VLV RI SHVWLFLGHV E\ FDSLOODU\ FROXPQ KLJK
SHUIRUPDQFH OLTXLG FKURPDWRJUDSK\ FRPELQHG ZLWK VROLGSKDVH H[WUDFWLRQ 7DODQWD 
S±
/LDQJ +& 0LFKDHO +7  $QDO\WLFDO 0HWKRGV IRU 3HVWLFLGHV DQG +HUELFLGHV :DWHU
(QYLURQPHQW5HVHDUFK/LWHUDWXUH5HYLHZS
/DQ\L . 'LQ\D '  3KRWRGHJUDGDWLRQ VWXG\ IRU DVVHVVLQJ WKH HQYLURQPHQWDO IDWH RI
VRPHWULD]LQHXUHDDQGWKLROFDUEDPDWHW\SHKHUELFLGHV0LFURFKHPLFDO-RXUQDOS±

/RRV 5 /RFRUR * &RQWLQL 6  2FFXUUHQFH RI SRODU RUJDQLF FRQWDPLQDQWV LQ WKH






S+ RQ VDPSOLQJ UDWHV IRU SRODU RUJDQLF FKHPLFDO LQWHJUDWLYH VDPSOHUV 32&,6
&KHPRVSKHUHS
/LVND , 6ORERGQLN -  &RPSDULVRQ RI JDV DQG OLTXLG FKURPDWRJUDSK\ IRU DQDO\VLQJ
SRODUSHVWLFLGHVLQZDWHUVDPSOHV-&KURPDWRJU$±S±
/LVVDOGH 6 0D]]HOOD 1 )DXYHOOH 9 'HOPDV )ÆR 0D]HOOLHU 3 /HJXEH %  /LTXLG
FKURPDWRJUDSK\FRXSOHGZLWK WDQGHPPDVVVSHFWURPHWU\ PHWKRGIRUWKLUW\WKUHHSHVWLFLGHV




LQ ZDVWHZDWHU DQG VXUIDFH ZDWHU 6RFLHW\ RI (QYLURQPHQWDO 7R[LFRORJ\ DQG &KHPLVWU\
S±
0DF/HRG6/:RQJ&6/RDGLQJVWUHQGVFRPSDULVRQVDQGIDWHRIDFKLUDODQGFKLUDO
SKDUPDFHXWLFDOV LQ ZDVWHZDWHUV IURP XUEDQ WHUWLDU\ DQG UXUDO DHUDWHG ODJRRQ WUHDWPHQWV
:DWHUUHVHDUFKS±
0DJQHU - $OVEHUJ 7( %URPDQ '  %DJ63(D FRQYHQLHQW H[WUDFWLRQ PHWKRG IRU





0LqJH & %XG]LQVNL + -DFTXHW 5 6RXOLHU & 3HOWHF 7 &RTXHU\ 0  3RODU RUJDQLF
FKHPLFDO LQWHJUDWLYH VDPSOHU 32&,6DSSOLFDWLRQ IRUPRQLWRULQJRUJDQLFPLFURSROOXWDQWV LQ
ZDVWHZDWHUHIIOXHQWDQGVXUIDFHZDWHU-(QYLURQ0RQLWS






0H\HU $ &KULVPDQ - 0RUHLUD - & .RLIPDQ 6  3HVWLFLGH XVH DQG QRQ+RGJNLQ
V
O\PSKRPDPRUWDOLW\LQ%UD]LO(QYLURQPHQWDO5HVHDFKS
0DUWLQH] %XHQR 0- $JXHUD $ *RPH] 0- +HUQDQGR 0' *DUFLD5H\HV -) )HUQDQGH]
$OED$5  $SSOLFDWLRQRI /LTXLG &KURPDWRJUDSK\4XDGUXSROH/LQHDU ,RQ 7UDS 0DVV






6DPSOHU IRU ,PSURYLQJ :DWHU &RQFHQWUDWLRQ (VWLPDWHV RI 3RODU +HUELFLGHV LQ )UHVKZDWHU
(QYLURQ6FL7HFKQROS
0D]]HOOD1'XEHUQHW-)'HOPDV)'HWHUPLQDWLRQRINLQHWLFDQGHTXLOLEULXPUHJLPHV






1%&  (WXGH VXU OHV SUDWLTXHV DJULFROHV HQ *X\DQH %XUHDX G¶pWXGH (DX HW
(QYLURQQHPHQWKWWSZZZQEFVDUOFRPSXEOLFDWLRQVSKS
1\RQL +  0HPEUDQH DVVLVWHG SDVVLYH VDPSOHU IRU DTXDWLF RUJDQLF FKHPLFDOV±
FKDUDFWHUL]DWLRQ RI HQYLURQPHQWDO FRQGLWLRQV DQG ILHOG SHUIRUPDQFH 5DSSRUW GH 0DVWHUGH
O¶XQLYHUVLWpGH:LWZDWHUVUDQG-RKDQQHVEXUJ
1DPLHVDFXWHQLN - %R]GRWHQD =k .RW:DVLN $ 3DUW\ND 0 :DVLN $  3DVVLYH












0 2OOLV ' / 5XVVHOO 5 -  &RPSDULQJ WKH RUJDQRSKRVSKRUXV DQG FDUEDPDWH
LQVHFWLFLGH UHVLVWDQFH PXWDWLRQV LQ FKROLQ DQG FDUER[\OHVWHUDVHV &KHPLFR%LRORJLFDO
,QWHUDFWLRQV±S±
2532EVHUYDWRLUHGHVUpVLGXVGHSHVWLFLGHV3URMHWGHSODQG¶DFWLRQVHW
 0LQLVWqUH GH O¶pFRORJLH GH O¶pQHUJLH GX GpYHORSSHPHQW GXUDEOH HW GH
O¶DPpQDJHPHQWGXWHUULWRLUH
256* 2EVHUYDWRLUH 5pJLRQDOH GH OD 6DQWp HQ *X\DQH  (WDQW GHV OLHX[ GHV
SHVWLFLGHVHQ*X\DQHIUDQoDLVH
2IILFH GH O¶HDX GH OD *X\DQH HW  'RQQpHV VXU O¶HDX HQ *X\DQH 
KWWSHDXJX\DQHIU
53)53URMHW3K\WRVDQLWDLUHHQ*X\DQHSKDVH,(WXGHKLVWRULTXHGX3DUFHOODLUHHW
PLVH HQ SODFH G¶XQ V\VWqPH G¶LQIRUPDWLRQ JpRJUDSKLTXH VXU OHV VHFWHXUV GH -DYRXKH\ HW
&DFDR%5*0
3HVFH 6 0RULQ 6 /LVVDOGH 6 0RQWXHOOH % 0D]]HOOD 1  &RPELQLQJ SRODU RUJDQLF





3DVFKNH$%UPPHU -6FKXXUPDQQ* 6LOLFRQH URGH[WUDFWLRQRI SKDUPDFHXWLFDOV
IURPZDWHU$QDO\WLFDODQG%LRDQDO\WLFDO&KHPLVWU\S










PDVV VSHFWURPHWU\ IRU WKH DQDO\VLV RI  SHVWLFLGHV LQ ZDWHU $ FRPSDULVRQ EHWZHHQ
PHPEUDQHDVVLVWHG VROYHQW H[WUDFWLRQ DQG VROLG SKDVH H[WUDFWLRQ - &KURPDWRJU $ 
S±
3ODQDV & 3XLJ $ 5LYHUD - &DL[DFK -  $QDO\VLV RI SHVWLFLGHV DQG PHWDEROLWHV LQ
6SDQLVK VXUIDFH ZDWHUV E\ LVRWRSH GLOXWLRQ JDV FKURPDWRJUDSK\PDVV VSHFWURPHWU\ ZLWK





RI 7HUEXWK\OD]LQH DQG ,WV 0DMRU +\GUR[\ DQG 'HDON\ODWHG 0HWDEROLWHV LQ :HWODQG :DWHU
6DPSOHV8VLQJ6ROLG3KDVH([WUDFWLRQDQG+LJK3HUIRUPDQFH/LTXLG&KURPDWRJUDSK\ZLWK
'LRGH$UUD\'HWHFWLRQ-$JULF)RRG&KHPS±
3DJH ' 'LOORQ 3 0XHOOHU - %DUWNRZ 0  4XDQWLILFDWLRQ RI KHUELFLGH UHPRYDO LQ D





5XMLUDODL 7  %XOO ,' /OHZHOO\Q 1 DQG (YHUVKHG53  ,Q VLWX SRODU RUJDQLF FKHPLFDO
LQWHJUDWLYH VDPSOLQJ 32&,6 RI VWHURLGDO HVWURJHQV LQ VHZDJH WUHDWPHQW ZRUNV GLVFKDUJH
DQGULYHUZDWHU-(QYLURQ0RQLWS
5RGULJXHV $0 )HUUHLUD 9 &DUGRVR 99 )HUUHLUD ( %HQROLHO 0-  'HWHUPLQDWLRQ RI
VHYHUDOSHVWLFLGHVLQZDWHUE\VROLGSKDVHH[WUDFWLRQOLTXLGFKURPDWRJUDSK\DQGHOHFWURVSUD\
WDQGHPPDVVVSHFWURPHWU\-&KURPDWRJU$S±
5RVHQ 05 '$ $OYDUH] 6/ *RRGEUHG 7- /HLNHU 5 3DWLxR  6RXUFHV DQG
'LVWULEXWLRQ RI 2UJDQLF &RPSRXQGV 8VLQJ 3DVVLYH 6DPSOHUV LQ /DNH 0HDG 1DWLRQDO
5HFUHDWLRQ$UHD1HYDGDDQG$UL]RQDDQG7KHLU,PSOLFDWLRQVIRU3RWHQWLDO(IIHFWVRQ$TXDWLF
%LRWD-(QYLURQ4XDOS
6HOOLQ  0. 6QRZ '' $NHUO\ '/ .RORN $6 -$P $JULFKHPLFDOV LQ QHEUDVND 86$
ZDWHUVKHGV2FFXUUHQFHDQGHQGRFULQHHIIHFWV:DWHU5HV$VVRFS




4XLQWDQLOOD9HJD%   2UJDQRSKRVSKRUXVSHVWLFLGHH[SRVXUHDOWHUV VSHUPFKURPDWLQ
VWUXFWXUHLQ0H[LFDQDJULFXOWXUHZRUNHUV7R[LFRORJ\DQG$SSOLHG3KDUPDFRORJ\S






LQ VXUIDFH DQG HVWXDULQH ZDWHU VDPSOHV XVLQJ FROXPQ OLTXLG FKURPDWRJUDSK\±HOHFWURVSUD\
WDQGHPPDVVVSHFWURPHWU\-RXUQDORI&KURPDWRJUDSK\$S±
6DXUHWD10LOOHWD0+HUFNHV30LUDEHO3 :RUWKDP+ $QDO\WLFDOPHWKRGXVLQJ
JDV FKURPDWRJUDSK\ DQG LRQ WUDS WDQGHP PDVV VSHFWURPHWU\ IRU WKH GHWHUPLQDWLRQ RI 6
WULD]LQHVDQG WKHLUPHWDEROLWHV LQ WKHDWPRVSKHUH  (QYLURQPHQWDO3ROOXWLRQ S±






6WRRE. 6LQJHU +3 *RHW] &: 5XII 0 0XHOOHU 65  )XOO\ DXWRPDWHG RQOLQH VROLG








6DQWRV )- *DOFHUDQ 07  7KHDSSOLFDWLRQ RI JDV FKURPDWRJUDSK\ WRHQYLURQPHQWDO
DQDO\VLV7U$F±S±
6KDUSH$-1LFKROV(*8VHRI6WDEOH1LWURJHQ,VRWRSHVDQG3HUPHDEOH0HPEUDQH
'HYLFHV WR 6WXG\ ZKDW )DFWRUV ,QIOXHQFH )UHVKZDWHU 0ROOXVN 6XUYLYDO LQ WKH &RQDVDXDJD
5LYHU(QYLURQ0RQLW$VVHVVS
6FKDIIHU 5% 3DVFKNH $ 9UDQD % 0XHOOHU 5 /LHVV 0  3HUIRUPDQFH RI WKH
&KHPFDWFKHUSDVVLYHVDPSOHUZKHQXVHGWRPRQLWRUSRODUDQGVHPLSRODUSHVWLFLGHVLQ
 &HQWUDO (XURSHDQ VWUHDPV DQG FRPSDULVRQ ZLWK WZR RWKHU VDPSOLQJ PHWKRGV :DWHU
UHVHDUFKS
6KDZ 0 0LOHV 0 )XUQDV - )DEULFLXV . +D\QHV ' &DUWHU 6 (DJOHVKDP * -RFKHQ )
0XHOOHU0RQLWRULQJSHVWLFLGHVLQWKH*UHDW%DUULHU5HHI0DULQH3ROOXWLRQ%XOOHWLQ
S±
6WHSKHQV% 6 .DSHUQLFN $3(DJOHVKDP * DQG 0XHOOHU )-) (YHQW PRQLWRULQJRI
KHUELFLGHV ZLWK QDNHG DQG PHPEUDQHFRYHUHG (PSRUH GLVN LQWHJUDWLYH SDVVLYH VDPSOLQJ
GHYLFHV0DULQH3ROOXWLRQ%XOOHWLQS
7KRPDWRX $$ =DFKDULDV , +HOD ' .RQVWDQWLQRX ,  3DVVLYH VDPSOLQJ RI VHOHFWHG




7RJROD $ %XG]LQVNL +  'HYHORSPHQW RI 3RODU 2UJDQLF &RPSRXQGV ,QWHJUDWLYH
6DPSOHUV IRU DQDO\VLV RI SKDUPDFHXWLFDOV LQ DTXDWLF V\VWHPV $QDO\WLFDO &KHPLVWU\ 
S±
7RPOLQ &  7KH 3HVWLFLGH 0DQXDO WK HG %ULWLVK &URS 3URWHFWLRQ &RXQFLO 6XUUH\
8.
7KXUPDQ (0 )HUUHU , 3DUU\ 5  $FFXUDWH PDVV DQDO\VLV RI HWKDQHVXOIRQLF DFLG
GHJUDGDWHV RI DFHWRFKORU DQG DODFKORU XVLQJ KLJKSHUIRUPDQFH OLTXLG FKURPDWRJUDSK\ DQG
WLPHRIIOLJKWPDVVVSHFWURPHWU\-&KURPDWRJU$S






9DVVLODNLV ,7VLSL'6FRXOORV0 'HWHUPLQDWLRQRI D YDULHW\RI FKHPLFDO FODVVHVRI
SHVWLFLGHV LQ VXUIDFH DQG JURXQG ZDWHUV E\ RIIOLQH VROLGSKDVH H[WUDFWLRQ JDV
FKURPDWRJUDSK\ ZLWK HOHFWURQFDSWXUH DQG QLWURJHQ±SKRVSKRUXV GHWHFWLRQ DQG KLJK
SHUIRUPDQFH OLTXLG FKURPDWRJUDSK\ ZLWK SRVWFROXPQ GHULYDWL]DWLRQ DQG IOXRUHVFHQFH
GHWHFWLRQ-RXUQDORI&KURPDWRJUDSK\$S±
9HUKDDU +-0 %XVVHU )-0 +HUPHQV -/0   6XUURJDWH SDUDPHWHU IRU WKH EDVHOLQH
WR[LFLW\ FRQWHQW RI FRQWDPLQDWHG ZDWHUVLPXODWLQJ WKH ELRFRQFHQWUDWLRQ RI PL[WXUHV RI
SROOXWDQWVDQGFRXQWLQJPROHFXOHV(QYLURQPHQWDO6FLHQFHDQG7HFKQRORJ\S
9UDQD%3RSS33DVFKNH$6FKUPDQQ*0HPEUDQHHQFORVHG




















9HUPHLUVVHQ (/0 .|UQHU 2  6FK|QHQEHUJHU 5 6XWHU 0-) %XUNKDUGW+ROP 3 




PLGODQG ULYHU /W]HOPXUJ LQ UHODWLRQ WR WUHDWHG GRPHVWLF VHZDJH HIIOXHQW GLVFKDUJHV DQG
K\GURORJ\(QYLURQ7R[LFRO&KHPS±
9HUPHLUVVHQ(/0 %UDPD] 1 +ROOHQGHU -6LQJHU + (VFKHU %,  3DVVLYH VDPSOLQJ
FRPELQHG ZLWK HFRWR[LFRORJLFDO DQG FKHPLFDO DQDO\VLV RI SKDUPDFHXWLFDOV DQG ELRFLGHV
HYDOXDWLRQRIWKUHH&KHPFDWFKHUFRQILJXUDWLRQV:DWHUUHVHDUFKS
9HUPHLUVVHQ(/0'LHWVFKZHLOHU&(VFKHU%,9DQ'HU9RHW-+ROOHQGHU-7UDQVIHU













DQG ULYHU ZDWHU &RPSDULVRQEHWZHHQ VSRWDQGSDVVLYH VDPSOLQJ$QDO\WLFD &KLPLFD $FWD
S
=HQNHU $ 6FKPXW] + )HQW . 6LPXOWDQHRXV WUDFH GHWHUPLQDWLRQ RI QLQH RUJDQLF 89
DEVRUELQJFRPSRXQGV89ILOWHUVLQHQYLURQPHQWDOVDPSOHV-&KURPDWRJU$S
=KDQJ=+LEEHUG$=KRX-/$QDO\VLVRIHPHUJLQJFRQWDPLQDQWVLQVHZDJHHIIOXHQW

















$11(;(   5HQGHPHQWV GH UpFXSpUDWLRQ GHV  SHVWLFLGHV DWUD]LQH G VXU OHV
(PSRUH GLVTXHV & 6'%;& HW 6'%536 SRXU OHV HVVDLV G¶DIILQLWp SHVWLFLGHV
(PSRUHGLVTXHV






$FpWRFKORUH      
$ODFKORUH      
$WUD]LQH      
DWUD]LQHG      
$]R[\VWURELQH      
&KORUWROXURQ      
'&308      
'&38      
'($      
'(7      
',$      
'LXURQ      
)OD]DVXOIXURQ      
,PLGDFORSULGH      
,VRSURWXURQ      
0pWDOD[\O      
PpWRODFKORUH      
2[DGL[\O      
3HQFRQD]ROH      
SURS\]DPLGH      
6LPD]LQH      










































































































































































































































































































































WHQ SRODU SHVWLFLGHV DQG PHWDEROLWHV XVLQJ SKDUPDFHXWLFDO 32&,6 VDPSOHUV 7KH DLP ZDV WR
GHWHUPLQH VDPSOLQJ UDWHV IURP LQVLWX FDOLEUDWLRQ DQG WR FRPSDUH UHVXOWV ZLWK WKRVH REWDLQHG
HDUOLHU XQGHU ODERUDWRU\ FRQGLWLRQV ZLWK WKH ILQDO REMHFWLYH RI DVVHVVLQJ WKH LPSDFW RI
HQYLURQPHQWDOFRQGLWLRQVRQ32&,6ILHOGSHUIRUPDQFH)LHOGUHVXOWVVKRZHGDORZHIILFLHQF\RI
32&,6 XSWDNH FDSDFLW\ IRU PRGHUDWHO\ SRODU FRPSRXQGV VXFK DV SURSLFRQD]ROH
ORJ.RZ DQGWHEXFRQD]ROHORJ.RZ WKDWZHUHSUHVHQWLQWKHDTXHRXVSKDVHDWYHU\
ORZ OHYHOV7KH LQVLWXVDPSOLQJUDWHVREWDLQHG LQWKLV VWXG\UDQJHG IURPWRP/J
GD\DQGGLIIHUE\DIDFWRURIWRIURP5VGHWHUPLQHGXQGHUODERUDWRU\FRQGLWLRQV
+LJKOLJKWV









3HVWLFLGHSROOXWLRQRI WKHDTXDWLFHQYLURQPHQW LVDPRQJWKHPRVWZLGHO\GLVFXVVHGWRSLFV LQ
HQYLURQPHQWDO LVVXHV 7KH HFRWR[LFRORJLFDO ULVN RI WKHVH FRPSRXQGV UHTXLUHV UHJXODU







RI SDVVLYH VDPSOLQJ LQ ZDWHU KDV EHHQ ZHOO GHVFULEHG LQ WKH OLWHUDWXUH > @ DQG SDVVLYH
VDPSOLQJ WHFKQRORJ\ LV QRZZHOOGHYHORSHG IRUPHDVXULQJ QRQSRODURUJDQLFFRPSRXQGV LQ
DTXDWLF HQYLURQPHQWV 6HYHUDO GHVLJQV RI VXFK GHYLFHV DUH DYDLODEOH HLWKHU DV H[SHULPHQWDO
SURWRW\SHV RU DV FRPPHUFLDO SURGXFWV >@ 7RGD\ WZR SDVVLYH VDPSOHUV DUH XVHG IRU SRODU
RUJDQLF FRQWDPLQDQWV WKH SRODU RUJDQLF LQWHJUDWLYH VDPSOHU 32&,6 DQG WKH &KHPFDWFKHU
ZLWKDSRODUFRQILJXUDWLRQ&KHPFDWFKHULVFRPSRVHGRIDSRO\WHWUDIOXRURHWK\OHQH37)(RU
SRO\FDUERQDWH ERG\ FRQWDLQLQJ DQ (PSRUH GLVN DV D UHFHLYLQJ SKDVH FRYHUHG E\ D
SRO\HWKHUVXOIRQH3(6PLFURSRURXVPHPEUDQHFRXSOHGZLWKYDULRXVUHFHLYLQJSKDVHVVXFK
DV>@6'%;&>@RU6'%536>@7KH32&,6FRQVLVWVRIDVROLGVHTXHVWUDWLRQ
SKDVH VRUEHQWEHWZHHQ WZRK\GURSKLOLF PLFURSRURXV3(6PHPEUDQHV7ZRFRQILJXUDWLRQV
DUHFRPPHUFLDOO\DYDLODEOHSKDUPDFHXWLFDO32&,6SKDUP32&,6FRQWDLQLQJ2DVLV+/%
VRUEHQW DQG SHVWLFLGH32&,6 SHVW32&,6 EDVHG RQ SRO\VW\UHQH GLYLQ\OEHQ]HQH VRUEHQW
FRPELQHG ZLWK DFWLYH FDUERQ >@ 7KLV VDPSOHU FDQ UHWDLQ D ZLGH UDQJH RI SRODU RUJDQLF
SROOXWDQWV IURP GLIIHUHQW FODVVHV RI RUJDQLF FRPSRXQGV VXFK DV SHVWLFLGHV QRQLRQLF
GHWHUJHQWVSRODUSKDUPDFHXWLFDOVRUQDWXUDODQGV\QWKHWLFKRUPRQHV>@'XHWRWKHLUKLJK
FDSDFLW\ IRU DFFXPXODWLQJ WDUJHW SROOXWDQWV SUHVHQW LQ DQ DTXDWLF PHGLXP SDVVLYH VDPSOHUV
KDYH FRQWULEXWHG WR GHFUHDVLQJ WKH GHWHFWLRQ OLPLWV RI DQDO\WLFDO PHWKRGV 3DVVLYH VDPSOHUV







VDPSOHU ODERUDWRU\ RU LQVLWX FDOLEUDWLRQ GDWD DUH UHTXLUHG IRU HVWLPDWLQJ WKH VDPSOLQJ UDWH
5V IRU HDFK FRPSRXQG 7KH 5V RI SDVVLYH VDPSOHUV GHSHQGV RQ WKH SK\VLFRFKHPLFDO
SURSHUWLHV RI WKH FKHPLFDOV HJ PROHFXODU ZHLJKW VWUXFWXUH DQG K\GURSKRELFLW\ DQG RQ
HQYLURQPHQWDOFRQGLWLRQV VXFKDV WHPSHUDWXUH >@ZDWHU IORZUDWHWXUEXOHQFH >@
DQGGLVVROYHGRUJDQLFFDUERQ>@7KHFKDOOHQJHLVWRREWDLQ7:$FRQFHQWUDWLRQVWKDWDUH
VXIILFLHQWO\ UHSUHVHQWDWLYH RI WKH UHDO SROOXWLRQ OHYHOV LQ WKH DTXDWLF PHGLXP 7KLV JRDO LV
PDLQO\ GHSHQGHQW XSRQ WKH FDOLEUDWLRQ RI WKH SDVVLYH VDPSOHU JHQHUDOO\ GRQH XQGHU
FRQWUROOHGFRQGLWLRQVDWODERUDWRU\VFDOH+RZHYHUDVWKHILHOGHQYLURQPHQWLVYHU\GLIIHUHQW
IURP ODERUDWRU\ FRQGLWLRQV WKH XVH RI LQDSSURSULDWH ODERUDWRU\GHULYHG VDPSOLQJ UDWHV IRU
FDOFXODWLQJ7:$ FRQFHQWUDWLRQV IURPSDVVLYHVDPSOHUVH[SRVHG LQ WKH ILHOGFDQ OHDG WRDQ
LQDFFXUDWH HYDOXDWLRQ RI WKH UHDO SROOXWLRQ OHYHOV >@ ,Q RUGHU WR REWDLQ UHSUHVHQWDWLYH
FRQFHQWUDWLRQVIURPDSDVVLYHVDPSOHULWLVQHFHVVDU\WRFRUUHFWWKHODERUDWRU\VDPSOLQJUDWHV
/DE5V IRU FRQVLGHULQJ WKH H[SRVXUH FRQGLWLRQV 7KH DSSURDFK EDVHG RQ WKH XVH RI D
SHUIRUPDQFH UHIHUHQFHFRPSRXQG 35&FDQ EH XVHG IRUGHWHUPLQLQJ LQVLWX VDPSOLQJ UDWHV
PRUH VSHFLILF IRU ILHOG FRQGLWLRQV DOORZLQJ WR FDOFXODWH DFFHSWDEO\ UHDOLVWLF 7:$
FRQFHQWUDWLRQV>@








WKH VROXWH SDUWLWLRQLQJ WKDW RFFXUV LQ WKH WULROHLQ UHFHLYLQJSKDVH RI630'V 7KHSRVVLELOLW\ RI
XVLQJ35&VIRU&KHPFDWFKHUKDVEHHQHYDOXDWHGDQGYDOLGDWHGIRULWVK\GURSKRELFFRQILJXUDWLRQ
>@ &RQFHUQLQJ WKH SRODU FRQILJXUDWLRQ RI &KHPFDWFKHU LVRWURSLF EHKDYLRU ZDV IRXQG IRU
WU\FORS\U LQ VDPSOHUV HTXLSSHGZLWK6'%;&GLVNV >@ DQG ODWHO\ WKUHHSRWHQWLDO35&VZHUH
IRXQGZKHQXVLQJ&63(GLVNVDVUHFHLYLQJSKDVHGXULQJDFDOLEUDWLRQWHVWRISKDUPDFHXWLFDOV
DQGHQGRFULQHGLVUXSWRUV>@+RZHYHUVRIDUQRILHOGVWXGLHVKDYHHYDOXDWHGWKHSHUIRUPDQFHRI
WKHVH FRPSRXQGV IRU FRUUHFWLQJ WKH ODERUDWRU\VDPSOLQJ UDWHV DQG IRU REWDLQLQJ UHOLDEOH





SRWHQWLDO 35& UHSRUWHG IRU SKDUP32&,6 >@ DQG ZDV VXFFHVVIXOO\ XVHG IRU FRUUHFWLQJ
ODERUDWRU\5VIRUSHVWLFLGHVLQULYHUZDWHU>@+RZHYHUIXUWKHULPSURYHPHQWDQGYDOLGDWLRQ
DUH QHHGHG IRU XVLQJ ',$G DV 35& 7KH 3DVVLYH )ORZ PRQLWRU >@ LV DQRWKHU DSSURDFK IRU
FRQVLGHULQJ HQYLURQPHQWDO YDULDWLRQV 7KLV WRRO LV EDVHG RQ WKH GLVVROXWLRQ RI J\SVXP IRU
PHDVXULQJWKHDYHUDJHZDWHUYHORFLW\WRZKLFKDVDPSOHUKDVEHHQH[SRVHG

,Q RUGHU WR XQGHUVWDQG WKH LQIOXHQFH RI HQYLURQPHQWDO FRQGLWLRQV RQ SDVVLYH VDPSOLQJ DQG WR
YDOLGDWHLQVLWX32&,6SHUIRUPDQFHDQRWKHUDSSURDFKFRQVLVWVLQGHSOR\LQJWKHVDPSOHUVLQWKH
ILHOG IRU GHWHUPLQLQJ WKH LQVLWX 5V YDOXHV E\ PHDVXULQJ VLPXOWDQHRXVO\ WDUJHWFRPSRXQG





7KH DLP RI WKH SUHVHQW ZRUN ZDV WKUHHIROG  6WXG\ WKH XSWDNH NLQHWLFV LQ VXUIDFH ZDWHU RI D
UDQJH RI SRODU SHVWLFLGHV DQG PHWDEROLWHV E\ SKDUP32&,6 VDPSOHUV LQ RUGHU WR GHWHUPLQH








$OO DQDO\WLFDO VWDQGDUGV SXULW\ ! ZHUH SXUFKDVHG IURP 'U (KUHQVWRUIHU &,/ 6DLQWH
)R\/D *UDQGH )UDQFH LQFOXGLQJ GHXWHUDWHG ODEHOHG FRPSRXQGV DQG DWUD]LQHG 
DQG VLPD]LQHG  WKDW ZHUH XVHG IRU UHFRYHU\ DQG DQDO\WLFDO FRQWURO UHVSHFWLYHO\
$FHWRQLWULOHDQGPHWKDQRO+3/&UHDJHQWJUDGHZHUHREWDLQHGIURP)LVKHU&KHPLFDO:DWHU
XVHG IRU H[SHULPHQWDO SURFHVVHV ZDV JHQHUDWHG IURP D 0LOOLSRUH 'LUHFW8OWUDSXUH :DWHU
6\VWHPV2DVLV+/%H[WUDFWLRQFDUWULGJHV  PJPZHUHSXUFKDVHG IURP :DWHUV






SKDUPDFHXWLFDO FRQILJXUDWLRQHDFK ILOOHGZLWKDSSUR[LPDWHO\ PJ 2DVLV+/% VRUEHQW





7KHVDPSOLQJDUHD IRU WKHVWXG\ LV ORFDWHG LQWKH%DV5K{QH/DQJXHGRF%5/FDQDOPRUH
SUHFLVHO\ LQWKH µ$ULVWLGH'XPRQW¶ZDWHUSXPSLQJVWDWLRQRQWKH5K{QH5LYHUDW3LFKHJX LQ
WKHWRZQVKLSRI%HOOHJDUG*DUG'HSW)LJ7KH%5/FDQDORU3KLOLSSH/DPRXUFKDQQHO
LVDQ LUULJDWLRQFDQDOEULQJLQJZDWHUIURPWKH5K{QH5LYHU WRWKHVRXWKRI WKH*DUGDQGWKH
HDVWRIWKH+HUDXOWGHSDUWPHQWV7KHFDQDOKDVDWUDSH]RLGFURVVVHFWLRQDQGLVFRQFUHWHOLQHG
DORQJWKHHGJHVDQGWKHERWWRP7KHVHFWLRQRI WKH LQOHWFKDQQHO LVPZLWKDQDYHUDJH
GHSWKRIP7KHHGJHVRIWKHFKDQQHODUHPRQLWRUHGDQGPDLQWDLQHGWRSUHYHQWLQWUXVLRQRI





DOVR XVHG LQ VL[ ZDWHUWUHDWPHQW SODQWV IRU WKH SURGXFWLRQ RI GULQNLQJ ZDWHU 3UHYLRXV




0DUFK  2Q WKH GD\ RI GHSOR\PHQW  WKH VDPSOHUV ZHUH SODFHG LQ
KRPHPDGH FDJHV EXLOW ZLWK D PHVK WKDW OHWV ZDWHU UXQ WKURXJK ZLWKRXW FKDQJLQJ WKH ZDWHU
IORZZLWKLQWKHFDJH(DFKFDJHFRQWDLQHGWZR32&,6'XULQJWUDQVSRUWWRWKHILHOGWKHFDJHV
ZHUHFRYHUHGZLWKDOXPLQXPIRLOVKHHWVLQRUGHUWRPLQLPL]HFRQWDPLQDWLRQ2QVLWHWKHVL[








2Q WKH GD\ RI GHSOR\PHQW WZR JUDE ZDWHU VDPSOHV RI RQH OLWHU ZHUH FROOHFWHG LQ FOHDQHG
DPEHU JODVV ERWWOHV RQ WKH VSRW ZKHUH HDFK FDJH ZDV LPPHUVHG ,Q RUGHU WR VWXG\ WKH
SHVWLFLGHXSWDNHNLQHWLFVRIWKHVDPSOHUVRQHFDJHZDVUHPRYHGIURPWKHZDWHUDIWHU
  DQG  GD\V DIWHU GHSOR\PHQW $ GXSOLFDWH ZDWHU VDPSOH ZDV FROOHFWHG DW WKH VDPH
WLPH$ ILHOGEODQNZDVXVHGDVTXDOLW\FRQWUROEHLQJ WUDQVSRUWHGWRWKHVLWHDQGH[SRVHGWR
WKH DLU HDFK WLPH WKH LPPHUVHG VDPSOHUV ZHUH UHWULHYHG IURP ZDWHU 7KH UHWULHYHG 32&,6
VDPSOHUVZHUHULQVHGZLWKXOWUDSXUHZDWHUZUDSSHGLQDOXPLQXPIRLOSODFHGLQDSODVWLFEDJ
DQGVWRUHGXQGHUFRROHGFRQGLWLRQVGXULQJWUDQVSRUWWRWKH ODERUDWRU\ ,QRUGHUWRDVVHVVWKH





6(&20$0 ZKLFK WKURXJK VSHFWUDO GHFRQYROXWLRQ VLPXOWDQHRXVO\ HVWLPDWHV JHQHUDO
&2'%2'72&60DQGVSHFLILFQLWUDWHSKHQROVXUIDFWDQWVHWFSDUDPHWHUV7KH89
VSHFWUXP LV UHVWLWXWHG DV D OLQHDU FRPELQDWLRQ RI UHIHUHQFH VSHFWUD ZKLFK DUH HLWKHU SXUH
FRPSRXQGVSHFWUDQLWUDWHVXUIDFWDQWRUDJJUHJDWHVSHFWUD60FROORLGV

(YHQ WKRXJK 3DVWHO 89 FDQ PHDVXUH QLWUDWH LRQLF FKURPDWRJUDSK\ ZDV SUHIHUUHG IRU WKH









7KH SHVWLFLGHV ZHUH XVXDOO\ H[WUDFWHG RQ WKH VDPH GD\ WKH VDPSOHUV ZHUH UHWULHYHG 7KH
FROOHFWHG/ZDWHUVDPSOHVZHUHILOWHUHGWKURXJK*))ILOWHUVWRHOLPLQDWHVXVSHQGHGPDWWHU























7KH SDVVLYH VDPSOHUV DQG VSRW ZDWHUVDPSOH H[WUDFWV ZHUH DQDO\]HG E\ 83/&0606
&KURPDWRJUDSKLF VHSDUDWLRQ ZDV GRQH ZLWK D :DWHUV $&48,7< 83/& V\VWHP :DWHUV
*X\DQFRXUW)UDQFHXVLQJDPPîPPîP$&48,7<%(+&FROXPQ7KH
PRELOH SKDVH ZDV FRPSRVHG RI ZDWHU  IRUPLF DFLG DQG DFHWRQLWULOH  IRUPLF
DFLGDWDFRQVWDQWIORZRIP/PLQ7KHJUDGLHQWZDVSURJUDPPHGWRLQFUHDVHWKHDPRXQW
RI DFHWRQLWULOH IURP  WR  LQ PLQ ZLWK VWDELOL]DWLRQ DW  IRU PLQ EHIRUH
UHWXUQLQJ WR WKH LQLWLDOFRQGLWLRQV LQ PLQ7KHVHFRQGLWLRQV ZHUH PDLQWDLQHG IRUPLQ
0DVV VSHFWURPHWU\ GHWHFWLRQ ZDV GRQH ZLWK D 4XDWWUR 3UHPLHU ;( 0606 :DWHUV
*X\DQFRXUW)UDQFHHTXLSSHGZLWKDQ(6,LQWHUIDFHDQGFRQWUROOHGE\0DVV/\Q[VRIWZDUH
7KH(6,SRODULW\LRQL]DWLRQZDVVHWWRWKHSRVLWLYHPRGH(6,0DVVVSHFWUDZHUHJHQHUDWHG














ZKHUH 0V LV WKH PDVV RI WKH DQDO\WH DFFXPXODWHG LQ WKH VDPSOHU QJ &Z LV WKH DYHUDJH
FRQFHQWUDWLRQ RI WKH FRPSRXQG LQ ZDWHU QJ / GXULQJ WKH VDPSOLQJ WLPH 7 .VZ LV WKH
VDPSOHUZDWHUSDUWLWLRQFRHIILFLHQW DQGNH LV WKH H[FKDQJH UDWHFRQVWDQW5V LV WKH VDPSOLQJ
UDWHRI WKH VDPSOHU /GD\ UHSUHVHQWLQJ WKHHTXLYDOHQWH[WUDFWHGZDWHUYROXPHSHUXQLWRI
WLPHIRUDJLYHQFRPSRXQG
,I DQDO\WH FRQFHQWUDWLRQV LQ WKH DTXHRXV PHGLXP UHPDLQ FRQVWDQW GXULQJ WKH FDOLEUDWLRQ
FDPSDLJQWKHVDPSOLQJUDWHIRUHDFKFRPSRXQGFDQEHFDOFXODWHGZLWKHTXDWLRQ7KLVLV




7KH WLPHZHLJKWHG DYHUDJH FRQFHQWUDWLRQV RI SHVWLFLGHV DQG WKHLU PHWDEROLWHV GXULQJ WKH







7KH ZDWHU WHPSHUDWXUH DQG FRQGXFWLYLW\ PHDVXUHG GXULQJ WKH ILHOG H[SHULPHQW UDQJHG
UHVSHFWLYHO\ IURP  WR & DQG IURP  WR 6 FP 7DEOH 7KH TXDOLW\ RI WKH
DTXHRXV PHGLXP GLG QRW VLJQLILFDQWO\ FKDQJH GXULQJ WKH GD\ WULDO 7KH DYHUDJH ZDWHU
YHORFLW\PHDVXUHGQHDUWKHFDJHVDWDGHSWKRIPZDVDURXQGFP6

2YHUDOO  FRPSRXQGV ZHUH GHWHFWHG LQ WKH ZDWHU VDPSOHV LQFOXGLQJ WULD]LQHV DWUD]LQH
VLPD]LQH WHUEXWK\OD]LQH SKHQ\OXUHDV LVRSURWXURQ ,38 GLXURQ FKORUWROXURQ FRQD]ROHV
WHEXFRQD]ROH SURSLFRQD]ROH FKORURDFHWDQLOLGHV PHWRODFKORU SKHQ\ODPLGHV PHWDOD[\O





LQ WKH ZDWHU VDPSOHV $PRQJ WKH TXDQWLILHG FRPSRXQGV UHDVRQDEO\ VWDEOH ZDWHU
FRQFHQWUDWLRQVZHUHREWDLQHG IRU PRVWGXULQJ WKH WKHGD\ WULDO )LJ)LYH FRPSRXQGV
KDGYHU\VWDEOHFRQFHQWUDWLRQVLQZDWHU&ZZLWKDFRHIILFLHQWRIYDULDWLRQ&9EHORZ
DQGVL[FRPSRXQGV KDG IDLUO\ VWDEOH&Z YDOXHVZLWKD&9EHWZHHQDQG +RZHYHU
FRQVLGHUDEOH YDULDWLRQ ZDV REVHUYHG IRU WKH PHWRODFKORU FRQFHQWUDWLRQ &9  DQG





$W WKH HQG RI WKH ILHOG WULDO 32&,6 DQDO\VHV VKRZHG WKH SUHVHQFH RI WKH  FRPSRXQGV
SUHYLRXVO\TXDQWLILHGLQWKHZDWHUVDPSOHV)RUPRVWRIWKRVHFRPSRXQGVWKHLUXSWDNHVE\WKH
32&,6VDPSOHUVZHUHJUDGXDODQGOLQHDURYHUWKHH[SHULPHQWDOGD\SHULRG)LJ/LQHDU
UHJUHVVLRQ FRUUHODWLRQ FRHIILFLHQWV 5 ZHUH LQ WKH UDQJH RI ± 7DEOH :KHQ
ORRNLQJDWWKHDFFXPXODWLRQWUHQGRIDWUD]LQHDQGLWVPHWDEROLWH'($)LJZHVHHDVLPLODU
XSWDNHUDWHIRUWKHVHWZRFRPSRXQGVIRUWKHGD\VZKLOHWKHDFFXPXODWLRQRI',$IROORZV
D FXUYLOLQHDU SDWWHUQ ,Q IDFW ',$ LV OLQHDUO\ DFFXPXODWHG GXULQJ WKH ILUVW VHYHQ GD\V RI
H[SRVXUHDIWHUZKLFK LWVXSWDNHFXUYHWHQGVWRDFXUYLOLQHDUSKDVHPRGHOHGZLWKDVHFRQG




LQXSWDNHEHWZHHQGD\VDQGZKLFK LV WKH LQWHUYDOFRUUHVSRQGLQJWRWKHDSSHDUDQFHRI
WKH PHWRODFKORU FRQFHQWUDWLRQ SHDN LQ WKH DTXHRXV SKDVH $V WKH GXUDWLRQ RI WKH SROOXWLRQ
HYHQWZDVTXLWHVKRUWFRPSDUHGWRWKHWRWDOH[SRVXUHWLPHRIWKHVDPSOHUWKLVSROOXWLRQSHDN
ZDV VPRRWKHG DQG LQWHJUDWHG E\ WKH 32&,67KH WZR OHVV SRODU FRPSRXQGV SURSLFRQD]ROH
ORJ.RZ  DQG WHEXFRQD]ROH ORJ.RZ  ZHUH RQO\ IRXQG DW TXDQWLILDEOH OHYHOV LQ
32&,6VDPSOHGGXULQJWKDQGWKHWKH[SRVXUHGD\VUHVSHFWLYHO\IRUZKLFKUHDVRQLWZDV
QRW SRVVLEOH WR GHWHUPLQH LQVLWX 5V YDOXHV IRU WKHVH FRPSRXQGV +RZHYHU GLIIHUHQW
SKHQRPHQDFRXOGH[SODLQWKHVHUHVXOWV7KHVRUSWLRQRIWKHVHFRPSRXQGVRQWRQDWXUDORUJDQLF
PDWWHU JHQHUDOO\ FRQWUROOHG E\ WKHLU K\GURSKRELFLW\ DQG FKDUDFWHUL]HG E\ WKH RFWDQROZDWHU




VL]H QP DOWKRXJK VHYHUDO VWXGLHV > @ KDYH FODVVLILHG FRPSRXQGV ZLWK ORJ.RZ
EHWZHHQ  DQG  DV VOLJKWO\ K\GURSKLOLF ZLWK D PHGLXP VRUSWLRQ SRWHQWLDO RQWR RUJDQLF
PDWWHU $PRQJ WKH  FRPSRXQGV GHWHFWHG LQ ZDWHU VHYHQ PROHFXOHV KDYH D ORJ.RZ !
GLXURQ DWUD]LQ ,38 PHWRODFKORU WHUEXWK\OD]LQH WHEXFRQD]ROH SURSLFRQD]ROH ZLWK D


















WKH UHFHLYLQJ SKDVH DQG N WKH RYHUDOO PDVV WUDQVIHU FRHIILFLHQW ZKLFK LQFOXGHV GLIIHUHQW
GLIIXVLRQ UHVLVWDQFH EDUULHUV VXFK DV WKH ZDWHU ERXQGDU\ OD\HU :%/ DQG WKH GLIIXVLRQ
PHPEUDQH$Q LQFUHDVH LQK\GURG\QDPLFWXUEXOHQFHUHGXFHVWKHUHVLVWDQFHRI WKH:%/DQG
WKXVLQFUHDVHVWKHDFFXPXODWLRQRIDQDO\WHLQWKHVDPSOHU

8SWDNH E\ WKH VDPSOHU RFFXUV WKURXJK VHYHUDO OD\HUV WKH :%/ DQG WKH SRO\HWKHUVXIORQH
3(6 PHPEUDQH $ ODJ WLPH LV DWWULEXWHG WR WKH WLPH LW WDNHV IRU WKH FRPSRXQG WR SDVV
WKURXJK WKH GLIIXVLYH EDUULHUV :%/ 3(6 GLIIXVLRQ PHPEUDQH DQG ELRILOP LQ FDVH RI ELR
IRXOLQJ EHIRUH LW FDQ EH GHWHFWHG LQ WKH VRUEHQW SKDVH $ ODJ WLPH RFFXUV LI D VWHDG\VWDWH





ORJ.RZYDOXHV WHQGHG WREH UHWDLQHG PRUHE\ WKH 3(6PHPEUDQH+LJK OHYHOVRIDEVRUSWLRQ
LQWR3(6FRUUHODWHGZLWKDGHOD\LQWUDQVIHURIWKHFRPSRXQGIURPZDWHU WKURXJKWKH3(6WR




DQ LQFUHDVH LQ ZDWHU WHPSHUDWXUH LPSURYHV WKH PDVV WUDQVIHU RI DQDO\WHV IURP ZDWHU WR WKH













ILHOG H[SHULPHQW WKH XSWDNH RI '(7 E\ 32&,6 ZDV YHU\ VORZ FRPSDUHG WR WKH RWKHU
FRPSRXQGVZKLFKH[SODLQVWKHREWDLQHGUDWLR5VODE5VLQVLWX7KHODERUDWRU\FDOLEUDWLRQ
H[SHULPHQW ZDV FRQGXFWHG LQ D FRQWLQXRXV ZDWHU IORZWKURXJK H[SRVXUH V\VWHP XVLQJ WDS
ZDWHUDW&ZLWKD UHODWLYHO\ KLJK IORZ YHORFLW\ FPV7KH ORZZDWHU WXUEXOHQFH
REVHUYHG LQ WKH ILHOG FKDUDFWHUL]HG E\ DQ DYHUDJH ZDWHU YHORFLW\ RI  FP V FDQ
FRQVLGHUDEO\DIIHFWDQDO\WHDFFXPXODWLRQLQ32&,6,WVKRXOGEHQRWHGWKDWWKHZDWHUYHORFLW\




H[SRVLQJ32&,6VDPSOHUV LQD PLFURFRVPXQGHU VWLUUHGDQG QRQVWLUUHGFRQGLWLRQV >@5V
YDOXHVFDOFXODWHGIURPWKHVHWZRH[SRVXUHFRQGLWLRQVGLIIHUE\DIDFWRURIIRUPRVWRIWKH






7KHLU UHVXOWV LQGLFDWHGDQ LQFUHDVHRI WKH FRQWDPLQDQWXSWDNH LQWR32&,6ZLWK LQFUHDVLQJ
IORZUDWHEXW WKHVHHIIHFWVZHUH UHODWLYHO\VPDOO OHVV WKDQ WZRIROG IRU PRVWRI WKH WHVWHG
FRPSRXQGV$VH[SODLQHGDERYHZDWHUWXUEXOHQFHLQFUHDVHVWKHPDVVWUDQVIHUFRHIILFLHQWN
DQG WKXV 5V E\ UHGXFLQJ WKH WKLFNQHVV RI WKH GLIIXVLRQ ERXQGDU\ OD\HU $Q HIIHFW RI
K\GURG\QDPLF YDULDWLRQRQ 5VZDVREVHUYHG LQ VHYHUDO HDUOLHU VWXGLHV LQYROYLQJ630'DQG
&KHPFDWFKHUVDPSOHUV>@

$ ORZ ZDWHU WHPSHUDWXUH FDQ DIIHFW WKH PDVV WUDQVIHU RI DQDO\WHV IURP ZDWHU WR 32&,6
WKURXJK GHFUHDVLQJ WKHLU XSWDNH NLQHWLFV 7KH ZDWHUWHPSHUDWXUH GHSHQGHQF\ RI XSWDNH IRU
SRODU FRPSRXQGV ZDV LQYHVWLJDWHG IRU WKH SRODU &KHPFDWFKHU ZKLFK GHPRQVWUDWHG DQ
LQFUHDVHLQVDPSOLQJUDWHVE\DIDFWRURIRYHUD&WHPSHUDWXUHUDQJH>@2QO\RQHVWXG\
FRQFHUQLQJ WKH HIIHFW RI WHPSHUDWXUH RQ WKH XSWDNH RI RUJDQLF FRQWDPLQDQWV E\ 32&,6
VDPSOHUV KDV EHHQ SXEOLVKHG LQ WKH OLWHUDWXUH >@ ,Q WKLV VWXG\ ODERUDWRU\ FDOLEUDWLRQ ZDV
FRQGXFWHG IRU WZR WHPSHUDWXUHV  DQG & VKRZLQJ DQ LQFUHDVH LQ WKH 32&,6 VDPSOLQJ
UDWH IRU PRVW RI WKH SKDUPDFHXWLFDO FRPSRXQGV WHVWHG 7KH WHPSHUDWXUH FDQ DIIHFW PDVV
WUDQVIHUDFURVVWKHZDWHUERXQGDU\OD\HUE\PRGLI\LQJWKHYLVFRVLW\RIWKHZDWHUDQGWKXVWKH
DTXHRXV GLIIXVLRQ FRHIILFLHQW RI WKH FRPSRXQG 7KLV FRHIILFLHQW DOVR GHSHQGV RQ WKH
PROHFXODUZHLJKWDQGSRODULW\RIWKHFRPSRXQG>@

7KH W\SH RI ZDWHU XVHG IRU WKH FDOLEUDWLRQ PD\ DOVR LQIOXHQFH WKH DFFXPXODWLRQ RI WDUJHW
FRPSRXQGV LQ 32&,6 7KH LPSDFWRI WKH ZDWHUPDWUL[ HIIHFW RQ 32&,6 VDPSOLQJ UDWHV IRU
SKDUPDFHXWLFDOV VKRZHG JUHDW GLIIHUHQFHV ZKHQ FRPSDULQJ GHLRQL]HG ZDWHU WDS ZDWHU DQG
QDWXUDOODNHZDWHU>@

)RU RXU VWXG\ WKH WLPHZHLJKWHG DYHUDJH 7:$ FRQFHQWUDWLRQ RI WKH WHQ GHWHFWHG
FRPSRXQGV ZDV FDOFXODWHG IURP WKH PDVV DFFXPXODWHG LQ 32&,6 VDPSOHUV DIWHU  GD\V
H[SRVXUH XVLQJ 5VODE DQG 5VLQVLWX 7KH YDOXHV ZHUH FRPSDUHG ZLWK WKH DYHUDJH ZDWHU
FRQFHQWUDWLRQVREWDLQHGIURPVSRWVDPSOHVRYHUWKHGD\V)LJ%HFDXVHODEFRQGLWLRQV
LQ SDUWLFXODU IORZ YHORFLW\ LQIOXHQFH XSWDNH UDWHV WKH FDOFXODWHG FRQFHQWUDWLRQV DUH QRW LQ










%DVHG RQ WKRVH H[SHULPHQWDO FRQGLWLRQV ZH GHWHUPLQHG WKH LQVLWX VDPSOLQJ UDWHV RI VRPH
SRODU SHVWLFLGHV DQG WKHLU DVVRFLDWHG PHWDEROLWHV IRXQG LQ WKH ZDWHU &DOLEUDWLRQ UHVXOWV
UHYHDOHG LQWHJUDWLYH OLQHDUXSWDNHVRI WHQFRPSRXQGVRYHUDGD\H[SRVXUHSHULRGH[FHSW
',$ ZKRVH DFFXPXODWLRQ LQ 32&,6 IROORZHG D FXUYLOLQHDU SDWWHUQ 7KH ORZ YDULDELOLW\ RI
ZDWHU WHPSHUDWXUH GXULQJ WKH H[SRVXUH SHULRG GLG QRW DIIHFW WKH LQWHJUDWLYH XSWDNH RI WKH
32&,6 VDPSOHU DQG WKXV WKH OLQHDU PRGHO IRU GHWHUPLQLQJ WKH DFFXPXODWLRQ UDWH 5V ZDV
VXFFHVVIXOO\DSSOLHG)LHOGUHVXOWVVKRZHGDORZHIILFLHQF\RIWKH32&,6XSWDNHFDSDFLW\IRU
PRGHUDWHO\ SRODU FRPSRXQGV VXFK DV SURSLFRQD]ROH ORJ.RZ  DQG WHEXFRQD]ROH
ORJ.RZ  ZKLFK ZHUH SUHVHQW LQ WKH DTXHRXV SKDVH DW YHU\ ORZ OHYHOV 7KH LQVLWX
VDPSOLQJ UDWHVREWDLQHG LQ WKLV VWXG\ UDQJH IURP  WRP/JGD\ DQGGLIIHU IURP D
IDFWRURIWRZLWKWKH5VYDOXHVGHWHUPLQHGXQGHUODERUDWRU\FRQGLWLRQV>@$VVKRZQ
E\ WKLV VWXG\ WKH XVH RI ODERUDWRU\ VDPSOLQJ UDWHV IRU FDOFXODWLQJ 7:$ FRQFHQWUDWLRQV RI
SHVWLFLGHVDQGPHWDEROLWHV IURPWKHDFFXPXODWHGPDVVRIDQDO\WHV LQH[SRVHGVDPSOHUV PD\
OHDG WR D VLJQLILFDQW XQGHUHVWLPDWLRQ RI WKH UHDO FRQFHQWUDWLRQ YDOXHV 7KHUH ZDV JRRG




LQVLWX VDPSOLQJ UDWHV VHHP WREH PRUH UHOLDEOH WKDQ WKH ODERUDWRU\RQHV EHFDXVH WKH\ WDNH
LQWR DFFRXQW HQYLURQPHQWDO FRQGLWLRQV +RZHYHU LQVLWX FDOLEUDWLRQ LV VWLOO DQ H[SORUDWRU\
DSSURDFKWKDWQHHGVPRUHGDWDDQGILHOGZRUNWRHYDOXDWHLWVSHUIRUPDQFHDQGDSSOLFDELOLW\IRU
PHDVXULQJ 7:$ FRQFHQWUDWLRQV LQ YDULRXV ZDWHUV DQG XQGHU GLIIHUHQW HQYLURQPHQWDO
FRQGLWLRQV2QHOLQHRILQYHVWLJDWLRQFRXOGEHWRFRUUHFWODEVDPSOLQJUDWHVE\FRQVLGHULQJWKH
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.H\ZRUGV  3RODU SHVWLFLGHV SDVVLYH VDPSOHUV 32&,6 &KHPFDWFKHU VXUIDFH DQG
JURXQGZDWHU
$EVWUDFW




IOXFWXDWHRYHU WLPHDQG WKHUHIRUHD ORZVDPSOLQJ IUHTXHQF\GRHVQRWJLYHD UHSUHVHQWDWLYH
SLFWXUHRIWKHUHDOOHYHORISROOXWLRQDQGFDQQRWGHVFULEHIDLWKIXOO\WKHFKDQJLQJRIWKHTXDOLW\
RIZDWHUERGLHV
7KXV WKLV ZRUN IRFXVHV RQ DQ DOWHUQDWLYH VDPSOLQJ PHWKRG EDVHG RQ WKH XVH RI SDVVLYH
VDPSOHUVWRPRQLWRUWKHOHYHORIFRQWDPLQDWLRQRIVXUIDFHDQGJURXQGZDWHUE\SHVWLFLGHV
7ZR W\SHV RI SDVVLYH VDPSOHUV WKH SRODU &KHPFDWFKHU DQG 32&,6 3RODU 2UJDQLF
&KHPLFDO ,QWHJUDWLYH6DPSOHUZHUHVWXGLHG LQRUGHU WRFRPSDUH WKHHIIHFWLYHQHVVRI WKHVH
WRROVIRUWKHGLDJQRVLVDQGWKHPRQLWRULQJRIDTXDWLFSROOXWLRQE\SRODUSHVWLFLGHV




























/HV SHVWLFLGHV VRQW DXMRXUG¶KXL UHFRQQXV FRPPH D\DQW GHV HIIHWV QpIDVWHV VXU
O¶HQYLURQQHPHQW HW VXU OD VDQWp KXPDLQH /D VXUYHLOODQFH GX QLYHDX GH SROOXWLRQ SDU OHV









'HX[ W\SHV G¶pFKDQWLOORQQHXUV SDVVLIV OHV &KHPFDWFKHUV YHUVLRQ SRODLUH HW OHV 32&,6
3RODU 2UJDQLF &KHPLFDO ,QWpJUDWLYH 6DPSOHU RQW pWp pWXGLpV DILQ GH FRPSDUHU OHXUV




WDQW TX¶RXWLOV G¶DQDO\VH TXDQWLWDWLYH SRXU O¶pYDOXDWLRQ GH OD FRQFHQWUDWLRQ PR\HQQH GHV
SHVWLFLGHVGDQVOHVPDVVHVG¶HDX
/D GHX[LqPH SDUWLH GX WUDYDLO HVW SOXV RULHQWpH VXU O¶DSSOLFDELOLWp GH FHV pFKDQWLOORQQHXUV
SDVVLIVSRXU O¶pWXGHGHODGLVWULEXWLRQVSDWLDOHGHVSHVWLFLGHVGHO¶LGHQWLILFDWLRQGHVVRXUFHV
GHSROOXWLRQHWGXWUDQVIHUWGHVSROOXDQWVHDXGHVXUIDFHHDXVRXWHUUDLQH
